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Mechanical Department 
and loss and damage to freight........ 
can help sell transportation.......... 
Real objective of the.................. 


Metal & Thermit Corp., Straight gap weld- 
ing ........ 
Micrometer caliper, 


Inside, 
Mileage records, Locomotive: 
Miller, Portable pedestal, 
Milling main-rod boss.. 
Milner, B. B., Scientific cut-off control 
Missouri-Kansas-Texas 
Air-conditioned diners .. 
Locomotive pipe clam ae 
Monarch Machine Tool 
face grinder .. 
Mortising box-car door members 
Moss.. i H.. honored a American | Welding 


18$, 28”, 
Toolroom sur- 


ewe reece ence esenee 


cars 


National Research Laboratories, Wind tunnel 
tests of locomotive streamlining. ......... 
Nelson, C. J., Delays to loaded cars in 
transit 
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New York Air Brake Co., Tests of AB 
freight brake ........ 

New York Central, Locomotive with ‘double- 
disc driving-wheel centers. 

New York Railroad Club (wee. Clubs and 
Associations) 

Noise in cars........ Saha gen ews 

No-Ox-Id compound, Vat “for ‘apy lying...... 

Norfolk & Western, Measuring riving-Wbeel 
laterals .... 

Northern Pacific, 

Northwest Car 
Associations) 

Nut for pulling valve stems............. de 


“Car-wheel | grindin: 
en's Assn. (see Chub. bs and 


(6) 


Oaklamac limited cut-off starting device.... 
Obsolescence 
machine, Aig § steds i and E 
Machine, b; OD E ARETE E ERS indie 
Plan now for a fates revival.. 
Scrap the obsolete—Modernize the rest 
Oil Ws opis Constant level, Lunkenheimer 


Constant-level, Speed Wa 
ool, Co.. Counterbore 
o “Ironsides” 
lin Institute sas iissrereereresms ELIS 
One hundred years ago....... ae 17, "$4, 90, 
Orders: The prospects for new equipment. . 


oiler, 


P 


Pacific Railway Club (see Clubs and Asso- 
ciations) 
Packing ring, Piston, What is the best?.... 
Packing, Sheet, for gasoline and oils, Gar- 
lock Packing Co 
Painting: Lattice for protecting ‘cab letter- 
Cor re Pied aes a4 
Painting equipment 
Feed tank for heavy finishing operations 
(DeVilbiss Co.) ..... 
Paint brush vat (C. R. 1. & P. 
Spray gun with simplified 
DeVilbiss Co. .. 
Spray hoods at Burnside ‘a Central) 
Parke” eter, Pullman aluminum observa- 
tion sleeper ...... 
Patents, Pipe-welding, "upheld 
Paying more and getting less.. 
Pennsylvania 
Diner, Air-conditioned (Frigidaire). 
Expenditures during 1934 
Pipe bending table.. 
Tests of A freight brake. 
Pere Marquette, Labor controversy sett! 
aaa 0., Automatic water softener.... 
i 


TE TEETE EEEEEEETEEE e... 


control, 


Pe ending table (Pennsylvania).......... 
clamping, Locomotive (M-K-T) 


188$, 28*, 55$, 
cutting machine, Linde Air Products Co. 
Light sling and rack for.. VEEE 
Piston heads, Applying bronze. wearing 
Metal to oo... eee eee cece eee eee sere 
Piston-rod puller, (C. R. I. & P.)......... 
Plan now for a business revival. . ë 
Platform for machine operators...... ; 
Polishing, Rod (U. P.).......00.-ceeeeee s 


Power reverse gear required by I. C. C.. 
Pownall, W. A. 
Automobile cars converted to stock cars 
(Wabash) .......... 


Draft and evaporation............... i 
Prescott safety tool............ TOIT BE EN 
Press, Punch, support............ isa $ 
Press, Reversing valve-bushing............ 
prices for labor and materials (Mech. Div.) 

Pro-Tek, DeVilbiss Co............000 eee 
Public Works Administration to finance rail- 

road equipment loans...............+. 2s 
Pullman aluminum passenger cars.......... 
Pullman Car & Mfg. Corp., Aliwelded hopper 

with cast-steel underframes.............. 
Pullman Co., Carpet-renovating plant...... s 
Pump, Hydrostratic A ee re 
Punch used in centering Jathe work. 1.1.12 
Questionnaire, Locomotive, Eastman's..... ‘ 


R 


Racks (see Shop kinks) 


Rail motor car engines, Testing........... x 
Rail Motor Cars 

Austro- Daimler, utilizes “Wheels on: 

Budd Micheline j ' stainless-steel, SE Read. 

ue Flying “Hamburger,” German | State 

A, ee ae ae ea tae Oy oer rents 


t short, non-illustrated article or note; $ communication. 
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Rail Motor Cars—Continued 
bie. es results with, on the Sou. 


CLS! Fi ieee siepe Siew wind Baus hee cas te 
Repairs (see ee bh 
Report on (M Div.) sito ebeieea sass 
Streamlined ete (C. B. & Qos exces 
T. & P. light-weight stainless-steel train 
Union Pacific streamlined train........ 
Weight of, and safety..............06% 
Railroad Trafic Officers suggestions 
159, 202, 212§, 255, 284. 287, 
Railway Club of Pittsburgh (see Clubs and 
Associations) 
Railway Age special issue.............254 
Railway Mechanical Engineer, As others see 
Railway Service & Supply Co. 
Journa! bearing performance improved 
by research 
Journal bearings, cary Frepáration of. 
Ratios of modern locomotiv 
86°, 119°, 1668, 260%, 357, 390, 
Reading 


Budd-Micheline rail-motor car......... 
Prog reisive car repairs, by H. 


Reaner” Floating (G. T. W.) 
Rebuilding surplus box cars ob & OL... 
Reclamation 
Air hose (A. T. & S. Fi)... eee 
Bushing, Kod 
Car-wheel, 
Coupler and follower block (Ill. Cen.). 
Metallic steam hose..........-.... 0005 
Retainer, by A. Skinner.............. 
Steam hose clamp, Metallic............ 
Rehabilitation of freight CAES e ius os oe cs 
Rennie, Leonard C., Speed up the freight 
RINS eyo eb Od Si ac AF ASDA OS ATO RS 
Repair programs increased............ 2938, 
Repairs: Is there one best way to do a job? 
Repairs, Air. brake, M-K-T, at Parsons..... 
Repairs, Air compressor (C. B. & Q 
Repairs, Car 
Beveling lining boards................ 
Doors, Hopper car..........00.. eee eee 
Overhauling door-check springs........ 
Progressive system of (Reading)...... 
Spot system of, at DuBois (B. & O.). 
Welding frame hinge lugs............. 
Repairs, motive 
Driving box 
Progressive system of... 
Wheels (see Wheels) 
Repairs, Rail car engine oa & N. 
Rerailing a locomotive (C. B. & Q. 
Research 
and the railways............ 257§, 4008, 
committee, A. R. A. . Div. 
Journal bearing, Ry. Service & Supply 
i ee a rrr 
plan, Scientific, proposed by Co'ordinator 
Reseating swing-check valves 
Retainers 
Draft-key, with self-locking 
American Ry. Products Co 
with broken lugs, Reclaiming, by A. 
Skinner... . see eee cee eee eee eee 


W.) 
) 


cotter, 


Revere gear 
joint, Ball-check, Barco mee Cocina 
ower, order annulled 


np Bock (Mech. Div.)............. 
Electric (Mech. Div.)................. 
Roof, Metal, for open-top cars, Union Ry. 
Equip. COL eee ot ies dae oaks ine nes 


Gaging car wheels, by E. C. anata 
Report on (Mech. Div.). sennen. 
73 misunderstood................ 
Rules 32 and 44 and their relation to 
Rule 112, by George Eberman....... 


S 


Safety 
Bruit by P. P. Barthelemy....... 
} quipment weight and 
jaws, 


arking Wheel E ASGAR a aie AE n ea ea 
Sash-rack skid 
Savings A Milwaukee passenger-car 
(C. M. St. P. & P.) 
Scaffold 
Portable, for the boiler shop........... 
support, Hopper car................-. 
Schellens, F. L., Relation between draft and 
evaporation ....... 0... cece cece 
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Scullin Steel Co., Double-dise driving wheel 


Secator, Oxweld, Linde Air Products Co.. 
Service, Improved, Greater economy....... 
Shafer Bearing Corp., Selfalining roller 
AT E A T ee eee ren 
Shafer, F. B., Measuring driving wheel 
laterals: sic ediesccieesieee sears 6S cent ee aes 
Shaper, A short cut for the............... 
Shear, Portable hand.............020.ce00e 
Shop Equipment: Scrap the obsolete, mod- 
ernize the rest..-..cccccccecvecsccrsces 
Shop Kinks 
Acid swab, Safe.............00. 
Bearings, Babbitte Reconditioning, 
the shaper ..............6- 
Benches, Steam manifold repair.. 


Booster ‘axle-bearing caps, Removing. 
Bucking bar for riveting (C. R P.) 
Bushings, Piston-valve, Device for ap- 
C: abet Drill, for machine sho 
Clamp, Drill-press 7 
C ‘lamps, Metallic steam-hose, Repairing.. 
Connectors, Flexible metallic, Testing, 
by A. Skinner... ... cc eee eee ce eee 
Container for generator sets........... 
Device for 
Pressing in valve-chamber........... 
reclaiming air hose (A. T. & S. Faa 
removing reversing valve bushings.. 
turning mounted car wheels.......... 
Drilling devices, Pneumatic............ 
Flue cutter 
Forging union link collara and replace- 
ment half balls (G. W.) 
Gage, Tram, EMPATA E EEE 
Gages for measuring driving Wheel iat- 
erals (N. <) 
Gasket- Ae machine (G. T. W.).... 
Grease cellar puller............... ot 
Hammer head, king a si 
Hook, Locomotive lifting (C. & N. W.) 
Hose, Air and Signal, Mounting....... 
Jig for 
forming split keys (A. T. & S. F.). 
turning driving-box brasses.......... 
Ladder, Utility, for car cleaners....... 
Lathe attachment for grooving bushings 
(C. OOP N ES 
Lathe, Nie attachment, by R. B. Love- 
Lathe centers, Extra, for checking wheel 
treads 
Lattice for protecting cab lettering..... 
Mandrel for 
air-pump_ valve cages. 
turning bushings .. 
Milling main-rod boss.......... 
Mortising box-car door members 
Nut for pulling valve. stema. 


Paint-brush vat (C. & PY 
Pinch-downs to hold ore in a shaper 
CHUCK sooro fees acts mn bees ie ays ast aac 


Pipe bending table (Eenineyivania): 
Piston-rod puller (C. R. I. & P.) 
Platform for machine operators.. 
Pump, Hydrostatic test........... we 
Punch press support............60.008 
Punch used in centering lathe work. 
Push car for 

rials (K. C. 
Racks 


Fabricating, for i Seer a ‘sides... is 
Lubricator 


senger- -train service ae SNS 
Reamer, Floating (G. 

Reseating swing-check E RESANO CEE 
Rod polishing (U. P 
a re skid 


A handy............005 


Straightening dices (Or Pane ee re 
Support, Safe, for mounting wheels... . 
Truck, Hand. with third wheel....... x 
Truck, Portable, for gas tanks.. i 
Valves, Piston, Dummy............... 
Vat for applying No-O9 Ox-Id compound. 
Vise for repairing flexible metallic pipe 
joints (A. T. & S. F.) 
agon, Scrap, for the tin shop. 
Washers, Making (A. T. & S. F. 
Water can, Engineman’s....... 
Wheel blocks for the repair track. 
oke and electric crane truck for roll- 
ing driving wheels (C. M. St. P. & 


Shops. Car 


Passenger, at Milwaukee (C. M. St. 
Reading gobi ne 
Skellenger, Linwood, An old timer's valve 
setting system 2.0.0.0... 0c cece eee eee ae 
Sketching aid, A handy................... 


Skinner, A. 
Reclaiming retainers with broken lags 
Testing flexible metallic connectors. 
Vise and flexitffe joints.............066 

Sling, Light, and rack for pi 

Smith, J Na Inspecting and reconditioning 

Mathe! belts 


Smith, Walter 
Valve lubrication, Importance of ade- 
Ute coer cre rcrccrccccrresecenesee 
Valves and valve gears analyzed, Mog 
ern locomotive ....... 4s", 


Smoke, Locomotive, Abatement. ... 
Smoke prevention, Grate design 
Hulson.. EEE ES EE 
Southern Pacific 
Rail motor car operating results........ 
aen of Westinghouse AB brake equip- 


secososeos 


Tt sesssosoososocoronsecoonoooeo 
Specifications. Material (Mech. Div.)...... 
Spectacles for oxyacetylene welding, Linde 

Air Products Co..... ccc cece eee cece eens 
Speed up the freight trains, by Leonard C. 

Rennie sosea e oaen doe ties eee Ks a 
SpeedWay Mfg Co., “Constant-level oiler.. 
Spray gun i Painting equipment 


Spring ban s, Tightening, (Air Reduction 
Sales Co) ss c-0ceatea tee aig eiir aa see 
Spring hanger, Extra-flexible.............. 
Spring plate for 50-ton cars, Motor Wheel 
ee ee er E aed aia’ 
Spring rigging 
Interlocking, (T. & P.)......ee.s eens 
Locomotive, Principles in the design of, 
by Kenneth F. McCall...........-. š 
Springs 
Automobile typg, use on locomotives: 
Car truck, by Cyrus J: Holland........ 
Draft gear, Past and present, by Louis 
Enidisley) sc... ena onara eaa A AES 
Stands (see Shop Kinks) g 
Starrett, L. S., Co., Micrometer caliper, 
Tomde ccsurrsunienrpkaisait kisesi ee’ 
Steam- "Ripe c casing, Wilson Engineering Corp. 
Steel, All Lighter parts of........... 23s 
Steel and ubes, Inc. 


Electric resistance weld boiler tubes.. 


Pipe- yr: Electric, patent litigation 
Steel, Welded, Diesel structures, by Everett 
Chapman ....... cee ec cc cece eee eeeneece 


Alloy. and obsolete machines. 
Stellite, cutting tools, Demonstration 
Stitch in time. A....ess.susesesesooese. 
Stoker, Locomotive, of small capacity Stan 
ard Stoker Co... ... cee eects eee e ee enee 
Straightening, Car, devices (C. R. I. & P.) 
Streamlined high-speed light-weight train, 
Union Pacific ......... . 
Streamlining, Locomotive, Wind tunnel tests 
of, by J. aa E cece cece eseenon 
Superdraft, Phe, J. S. Coffin, Jr., Co.. n: 
Superheater Co., Test kit for injectors. .... 
Supervision, What about 
Supply department, Teamwork with the.. 
Support for a pane ProM. accede eecees 
An acid 


Taper fits, How should, be made........ was 
Teamwork with the supply department. ..... 
Technocracy 
Another fad? ........cccccccceceeeees 
What does, lead to?..... ss cece cece 
Test kit for injectors, Superheater Co...... 
Testing 
device, Single. CAP erise tinge e 
air hose (A. T. & S. F)... marha ea ard 
flexible metallic connectors, by A. Skin- 
E E O we aehawes 
pump, Hydrostatic 
regu ator diaphragm o.n 
motor car engines..............6 
Tests 
AB freight brake..............0eseeee 
Car journal bearing, Railway Service & 
Supply, Córp. araea Sera a a 
Grate, Firebar (Union Pac.) 
Journal bearing, Railway Service & 
Supply Co. .esssesosssosrosoreceo 
Weêstinglióuse AB brake equipment for 
freight cars oresar cs cece cece ee eees 
Wind tunnel: of locomotive ae 


Grën cn. iis esas esei 
Texas 4 adis 


Budd light-weight stainless-steel passen- 
ger train eessesssesssoossees PRE 
Spring rigging, Interlocking........... 

By tape! speeds pavorieea coal combus- 


adin Mie “On. 
Timken Roller Bearing C 
removable cutters . 
Timken roller bearin 
trucks ............ 
Tires (see Wheels) 
Titus, H. J., Controlling maintenance ex- 
penses by locomotive design. ..277*, 2938, 
Tools, Home-made: Where is the profit in 


ap ed to trailer 


this? areaali ena aa 
Torrey’s patent safety apparatus for prevent- 
ing boiler explosions..................0. 


t short, non-illustrated article or note; ł communication. 
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Traffic, Improving, through mechanical de- 


partment co-operation ........6..ee00: 
Traffic officer, Freight, makes some sugges- 
tions ......159, 202, 212§, 255, 284, 287, 
Trailers, Shop (see Material Handling 
equipment) 
Trains 


Light-weight high:spe 8 , Union Pacific.. 
Stainless-steel, Light-weight (T. & P.) 
Streamlined, C. B. & WREE 
Trevithick, Richard .......0c.ceceeceeecs 
Truing tool for wheel dressing, Carboloy Co. 


Trucks, Car, Springs for, by Cyrus J. 
Holland vo... ecceecceseeseeneces ers 
Trucks, Locomotive, Hodges “type, equipped 


with extra-flexible spring hanger...... 
Trucks, Shop (see Material-Handling Equip- 


ment 
Trumbull Mfg. Co., Prescott safety tool.... 


U 


Union Metal Products Co., Panel sides for 
hopper cars ...... 
Union Pacific 
Firebar grate tests. 


top ¢ 
U MES 


War Is Hell 


Valve chanzber heads, Device for pressing in 


Valve gear (see Gears, Valve) 
Valve stems, Nut for pulling.............. 
Valves . 
Automatic cut-over 2.0... cece cee eee 
Disc, Non-metallic, Lunkenheimer Co... 
Piston, Dummy .........0-0 0 seen eee 
Rubber-lined, for corrosive suhistances: 
B. rich Co....... . ER 
Swing- check. Reseating .............. 
Vat for applying No-Ox-Id_ compound...... 


Ventilation (see Air Conditioning) 

Vermin extermination, A suggestion for. 

Vincent, H. S. Ratios of modern locomo- 
eee 86*, 119%, 166§, 260%, 357, 390, 

> for repairing flexible metallic pipe 
POUNCE: aeran e E eai o Goa aie ial ERE de 

Vulcalock valve, B. F. Goodrich Ceisir 


WwW 


Wabash; Automobile cars converted to stock 


Wa igs s conference E EAS EE AY 
Wagon, Scrap, for the tin shop: EER side 
“War Is HEA o eeens en sa ien maa ett eeee 
Ward, ©. E., Controlling the cost of loco- 

Motive maintenance ..........-..0005 285, 
Washers, Making (A. T. & S. F.)....... ” 


Washing cars (see Cleaning, Car) 
Waste, Stop that, by W. L. McGowan. .55§, 
Water can, Engineman’s...............006 
Water softener, Automatic, Permmtit Co.... 
Weighing steel underframe wood cars...... 
Weight. Equipment, and safety........... $ 
Welding 
Acetylene, piston heads............ Epa 
Arc, in passenger car design.......... 
axle collars ..... hie 
Coupler and following blocks (IN. Cen!) 
Electric bronze, driving boxes......... f 
frame hinge lugs.......ssesssarousesse 
Spot, the stainless steels, by V. W. 
g mimer tees 2 AET EA 
traight gap, Meta ermit Corp.. 
Welding Equipment 
Blowpi e, Linde Air Products Co...... 
flux, Aluminum, Linde Air Products Co. 
Sate ad hina cutting machine......... 
Torch, Purox No. 28, Linde Air Prod- 
Nels CO. i kee Ses eed see tees h4 we 
Welding patents, Electric pipe, upheld.. 
Western Railway Club (see Clubs and Asso- 
ciations) 
Westinghouse Air Brake Co. 
Tests of AB freight brake.. 
Wheel blocks for the repair track 


Wheel service, Effect of car design on.... 
Wheel shop devices (C. & N. W.)...... oe 
Wheels 
Car 
Gaging, by FE. C. Edwards..........5 J 
Journal protection for... ..........0485 
Extra centers on lathe for checking 
wheel treads ........ 0 cece ee eee eee 
Locomotive 


Double-dise driving, Scullin Steel Co... 
Filing counterbalance spaces (D. L. & 
Re ort on. (Mech. sand 
afe support for mounting........... 
Wee Oo nic utilized on Austro-Daim- 
Wer; rail) (cata ole teats peeked a gic 8 ata 


* Illustrated article; 


363* 


426* 
446° 
419" 


44° 
364§ 


309° 


1933—GENERAL INDEX (Continued) 


Locomotive—Çontinued E 
Whitmer, V. Spor welding the 
stainless steels ........ Save tee ees $y 
Wilson Engineering coi 
Steam pipe casing, comotive. . 
Valve, Automatic cut-over............. 
Windows, Tool for loosening. TST 
Wine Railway Appliance o., Brake bal- 


Worthin ton “Pump & Machinery Corp., Vv 
belts for Multi-V-Drives..... PREOT 


SUPPLY TRADE NOTES 


Adams, Everett E.........--.5005 ET 
Adams, Lem .............05 POTETE 
Alemite Corp. ..... cee cee e ence EE ae 
Allen, G. A....... 
American Brake Shoe g Fdry. CO TE 
American Bridge CO a Saa ETETE E ie 

American Car & Foundry Co. 148, 274, 308, 
American Locomotive Co.......... ROS z 
American Manganese Steel C 
American Rolling Mill Co.............. 37, 
American Specialty 
American Steel & Wire Ce: a 
Andresen, A. M..........- TENEAN N ane 
Armstrong Mfg. 
Association of Manufacturers of Chilled Car 


1 gwd gs Ae ack PS a Ws Re ER RE He è 


Auburn, Kenneth ......... sete rarere dios Cet $ 


Osssoossoserosesrononen 


Babcock & Wilcox Tube Co.. 

Bade, ward. J..........00- sys s 
Baldwin Locomotive Works.............-. 
Basford, G. M., C 


Beal, Henry S 
handler Cosh seios etare i rat 


Beckwith 
Bender, George W..........cc cc ee ce cena 


Bethlehem Steel Co...............2 00 sees 
Bitucote Products Co.............-.0 ee eee 
Blackmer, Charles F................000005 
Blackwood, Arthur E.........-+eeeee eens 

GOs eae Seas 2 29, 


Bruce, Bact 
Bryant Machinery Ey Engineering Corel ee 
Bucyrus-Erie Co. ....... eee ee eee cece $ 
‘Bullard Co. ..........665 EEEE 
Burden Iron Co...... 0.0.20. c ec ee eee e eee aee 
Butterfield, J. P 
Bynum, Fred E. ........... cece eee eee 


Campbell, . E. Die acca adic in esss he Od eini 
Canton Tank Car Co............. 
Carlson, F. R............ 
Castle, A. M. & Co. : 
Central Foundry Co... 
Chicago Pneumatic Tool Co 
Chicago Railway Equipment 
Clark Equipment Co. 
Clingman, C. S........ 
Columbia Machine Works. 
Combustion Engineering Co. 
Conneely, Emmett K 
Cook, James A.. 


Cravath, Paul p EEE E gue aa Keates 
Crocombe, e tera gob. ghee ere nee t 
Crowley, T A E AREO RTRT A REE è 


Dearborn Chemical Co................ 0008 
Delaware Steel Service, Inc............... 
Dodson, L. Div... ee cece eee maresia renee 
Dee George Sli aie Move OE RT pee’ 


Earle Gear & Machine Co 
Edgewater Steel Co. 
Electro-Motive Co. 
Elliott, W. H 


Haa 2 Dåyid -aeaaea a aae a a 
Firestone Tire & Rubber Co............... 
Flanders, ome E 
Foote, i 

Ford a Sales Car sorriam osae i 24-65 
Franklin Raae MEM aae a a 


W. 

Gale, Frederick P EAEE ee ee BONT 
Gale Service & Construction C 
Gamon Meter Co............ 
Gardner, K. C 

Garland, W. 
General . 
General Electric Co...... 
Gengenbach, H. Darney 


Gain, 


Goodrich Rubber 


Goulds Pumps, Inc.......esenusseeusnse 
Graham; Co E orcad straid ASERNE Aea 
Graham. Caria p PORE PE DE E S T 
Green, Curtis Gio... cece eee eee X 
Greenville Steel Car Cais phates on kiisu ene 
Grove Ai Vissi es aree APEE mi astasee aly 


$ editorial; 


Hanna Stoker Co...... 0.0... ccc e eee eee 
Hardy, 
Harnischfeger, Walter ross cineca ek oho d 


Hendrickson, E. M... cee cee eee T 
Hennessy, J. Jose es ested enw vate hoes 
Heywoo -Wakefield Co. 
Hiter; Frank A. ... 0. cece cece eee ene 
Holland, Cyrus J.. 
Holmes, Howard’ A. 
Houghton, H. R.. 

Hunter, George M 
Hurley, Neil C 

Hydroil Corp. ... 


Independent fi pewmane Tool Co........... 
Inland Steel Co.......... ceirean 110, 418, 
Isbester, George C 


Jacobson, J. L DSN: 

Johns- Manville Sales Corp. Rn ee DE 
ohnson, F. 
ones, Warren H........ 
ones & Lamson Machine Co.........-++-: 


Kauffman, T. J.. 
Keeler, J. F. 
Kidwell, H. W. 
Kindervater, Julius 
Kramer, LeRo 
Kurfess, W. 


Lake Erie Steel & Blanking Co 
Lauer, Conrad N 
LeCarbone Co. 


Locomotive Terminal Improvement Co.. 
Lowman, H. 


Magin, F. W.........--- EE EEEE E, 
Maury, Philip, L.. 

McCormick, A. E.. 
McKinney, 
McMullen, George EPEA ies 
Millhouse, William E............-..000e ee 
Moffitt, Lucien Q.........+-- eee eee eee $ 
Moore, Morton 
Moore, Robert 
Morrison Metalweld Process, Inc........ eos 
Morse Twist Drill & Machine Co.......... 
Morton Mfg. Co. RED eae a 
Mulholland, ohn M 


Nathan Mfg. Co....... cece cece cece eens 
National Weld Testing, Bureau........56. ‘ 
New York Air Brake Co..............004- 
Nicol, George A 


Osgood-Bradley Car Corp............. ee eee 
Owens, James 
Oxweld Railroad Service Co... LININ] 


P&M Coins. cinda sate ae told cee kee 
Packer, O. F. 
Padmore, B. Rosssriiterires irensten sary 
Pantasote Co. 
Paradies, Richard R......... Roots X 
Partar Corp. .....cc cece cece ec Enea iek 
Parker, Horace peccrisrissynrs ud raais r 
Partridge, H. Riv. . eee eee ce eee eee EENE 
Permutit Co ec iess eee ee ee ee OPEN 
Pilliod Co, 
Platt, Frederic B 
Pressed Steel Car Co.. 
Pullman, Inc, 
Pullman-Bradley Car “Corp. KEEPA ETE 


Railway Paint Co........-. 1. eee e eee 
Railway Service & Supply Corp... cee ee eee 
Reading Iron Co........ cc cee ee ee eens 74, 
Reeder, Nathaniel S 
Republic Steel Corp. 
Richardson, Marion 
Robinson, | nana 


Ryding, 
Ryerson, Joseph T., 


& ‘Sor 
Safety Car Heating & Lighting ee 


. 274, 
Sattley, C. Agiawcsdadd oes sek edie eee. ý 
Sawy erin be Wice cei Gecieie e entia iA a a a 
Schmeltz, O. Boo... cece eee eee ee ee ee 5 
Scullin Steel Cow... . 0... eee eee eee eer 
Scully-Jones & Co... cc. cece cee cee eee eee 
Sexton, John Riv... eee eee ee eee ERER 
Sherwood. R. Dio... cece eee eee eens POA 
Shiffets. Wi SGeierorrd otier yir Oresi 
Piper, Gs Sorisen s kin TESA pIED ESERE oE TSS 
Snyder, 


Square D Co... 
Standard Locomo! 
Standard Steel Co. 
Starrett, L. S., 
Stearns-Stafford, Inc. 
Steel and Tubes, Inc. 
Streamer, A. C. 

Struble, G. W.. 
Stuart. Charles W. i 
Sullivan Machinery Co. TEAN EEA E TESS 


+ short, non-illustrated article, or ncte; ł communication. 
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A Bill That Must Be Paid 


OR 1932 as a whole, new materials have not 


been supplied in amount adequate to restore 


more than half of the locomotive mileage which has actu- 
ally been run out . . . not more than 80 per cent of 
the miles run out have been restored by maintenance — 
a fact which strongly points to the conclusion that for 
about one-third of the work actually done the necessary 
material could only have been secured by robbing power 
reported as stored serviceable or awaiting shops... . Even 
with declining traffic, motive-power-department supervisors 
have had to do fast work to keep from paying the piper. 
With a steady increase in traffic, even though slight, the 


bill will have to be paid.” An excerpt from an edi- 


torial in this issue entitled, “The Task Grows Harder.” 
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Dual Control is provided through an entirely new type 
of valve, which combines a small rotary admission valve 
with two poppet exhaust valves thus providing extremely 
selective and accurate adjustment 
of the valve motion with positive 
control. 


ew Type M-1 


Dual Control 
Power Reverse Gear 


OW initial cost, simplicity of installation, economical performance, extremely 
fine, precision adjustment, and accurate control are the outstanding advan- 
tages of this new BARCO Power Reverse Gear. 


The bearing that guides the piston rod and prevents undue wear on the 
piston rod packing is located ahead of the packing gland and directly opposite 
the flange that bolts to the Reverse Gear bracket, thus insuring perfect align- 
ment with minimum wear on piston rod packing and piston packing. 


Barco Manufacturing Co. 


1801 Winnemac Avenue, Chicago, Illinois 
THE HOLDEN CO., LTD. 


In Canada _ In Canada 
Montreal—Moncton—Toronto Winnipeg—Vancouver 


A balanced pressure Power Reverse Gear 
that accurately controls the point of cut-off. 
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THE RAILROADS OF 


THE FUTURE 


| “transportation.” 


The railroads of the future will sel 
Incorporated in this transportation system will be trucks, buses, rail cars and 


the railroads to produce a transport- 


any we have known. @, Emphasis 


on a new type of motive power. 


Light, fast locomotives, in which are 
Pr 
Z 

incorporated all the power-increas- 


ing and economy-producing principles of - 


Super - Power, will speed freight movement between stations. 


Ss 


I 


-© Freight will no longer be permitted to accumulate but will 7 


benefit of modern heavy Super- 


Power, the light traffic has here- 


specifically for the light, fast service that will win back lost traffic. 


LIMA LOCOMOTIVE WORKS, INCORPORATED 


LIMA 


Railway 
Mechanical Engineer 


Founded in 1832 as the American Rail-Road Journal 


January - 1933 


Annual Report of Bureau 
Of Locomotive Inspection 


HE twenty-first annual report of A. G. Pack, chief 

inspector, Bureau of Locomotive Inspection, to 
the Interstate Commerce Commission shows a further 
reduction in the number of locomotives found defective 
to eight per cent and a reduction in the number of acci- 
dents and casualties resulting from the same. In this 
report, however, Mr. Pack has issued a warning that 
the drastic economies now being practiced by the rail- 
roads will require energetic action on the part of the 
Bureau’s inspectors if the excellent record of improve- 
ment since 1923 is to be maintained. 

The fiscal year ending June 30, 1923, as shown in the 
chart, was the peak year for the number of locomotives 
found defective and likewise for accidents and casualties 
resulting from them. From that time up to and includ- 
ing the fiscal year ending June 30, 1932, the number of 
defective locomotives, accidents and casualties have con- 
tinued to decrease. Although traffic compared to pre- 
vious years has fallen off considerably, the total number 
of locomotives inspected in 1932 compares favorably 
with the number inspected in past years. During the 
fiscal year ending June 30, 1932, the Bureau’s inspectors 
examined a total of 96,924 locomotives. In 1931 the 


Result of an attempt to secure a main driving-wheel center 
to the axle by welding—The welding had failed and the 
wheel had worked out % in. 


Twenty-first annual report 
shows further reduction in the 
number of locomotives found 
defective. Mr. Pack issues 
warning that the drastic econo- 
mies now being practiced by 
the railroads may spoil record 
of improvement begun in 1923 


number inspected amounted to 101,224; in 1930, 100,- 
794; in 1929, 96,465; in 1928, 100,415, and 97,227 
locomotives for the fiscal year ending June 30, 1927. 
Following is an abstract of Mr. Pack’s report: 


Mr. Pack’s Report 


During the year eight per cent of the steam locomo- 
tives inspected by our inspectors were found with defects 
or errors in inspection that should have been corrected 


Condition of Locomotives, Found by Inspection, in 
Relation to Accidents and Casualties 
Per cent of 


Fiscal locomotives Number of 
year inspected locomotives Number of Number of 

ended found ordered out Number of persons persons 
June 30 defective of service accidents killed injured 

923 65 ,0 1,348 72 560 

53 5,764 1,005 66 1,157 

46 3,637 690 20 764 

40 3,281 574 22 660 

31 2,539 488 28 517 

24 1,725 419 30 463 

21 1,4 356 19 390 

16 1,200 295 13 320 

10 230 16 269 

8 527 145 9 156 


before being put into use. However, the drastic econ- 
omies now being practiced by the carriers, together with 
increasing traffic, will require energetic action on our 
part if the current conditions are to be maintained. 

The decrease in accidents and casualties brought about 
by decrease in defective locomotives, and the converse, 
are illustrated in the chart. 

Detailed reports of our inspections of the steam loco- 


motives of each carrier and a comparison of the condi- Parts defective, inoperative 


3 x 5 or missing, or in vio- Year ended June 30.— 
tion of locomotives over a period of years show that 6. Boilttion of rules 1932 1931 1930 192919281927 
. . . . K . . 2 
some of the carriers are maintaining their locomotives 7 Boiler Shell 11111] tee ae E aasa ass 
in such condition as to meet the requirements of the ` § Breke equipment ... 1,645 1,923 2,706 3,894 5,214 6,572 
. e . bs, windows, 
law and the rules, while others were found to be seri- 10,289 curtains nI deti 851 1,484 3,066 2,140 1,670 2,055 
eae ° . Cab aprons and decks 262 415 710 1,005 852 1,086 
ously delinquent. y 11. Cab cards .......... 162 211 226 '305 378 575 
There was a decrease of 46.1 per cent in the number !2. ela any uncoup- a me oe eee 
. . CVICES ..ssseso > h é < 
of crown-sheet failures, a decrease of 46.6 per cent in 13. Crossheads, guides, 
pistons; and piston 
EAE OERA RAS 763 856 1,421 1,887 2,088 2,602 
Fiscal Years Ending June 30th. Pek Crown ‘bolts aTe b. 50 26 95 129 164 233 
191 97 9B 1919 1920 19I 192 19231924 1925 19e 1927 1928 1929 1930 1931 1932 “and steam. chests... 841 1,265 2,311 3,210 3,264 4,526 
jese | | | | 16. Cylinder cocks and 
| | | | TABINE ETTET ITTA 376 411 848 967 1,007 1,634 
Casualties | 17, Domes and dome caps 45 83 154 227 281 388 


18. Draft gear 
19. Draw gear .. 
20. Driving boxes, shoes, 

wedges, pedestals, and 


22. Flues ........ ts 120 187 254 334 464 465 
23.Frames, tailp 


and braces, locomotive 611 740 1,271 1,377 1,354 1,682 


24. Frames, tender ETTA 86 105 177 297 256 
25. Gages and gage fit- 
tings, air .......... 156 192 290 309 461 721 
v TO N | 26. Gages and gage fit- 
Defective Locomoti tings, steam ........ 214 324 553 678 969 1,425 
| 27. Gage cocks ......... 330 415 783 1,114 1,413 2,024 
28. Grate shakers and fire 
dO0KS:- ka itunes ae sine 288 410 767 295 377 613 
29. Handholds ........- 382 562 865 1,125 1,373 2,285 
A á š 7 30. Injectors, inoperative. 31 55 103 86 93 84 
Relation of defective steam locomotives to accidents and 31. Injectors and connec- 5 4 
casualties resulting from locomotive failures tions ........-seeeee 1,168 1,815 3,275 4,484 5,563 7,188 
32. Inspections and tests 
a not made as required asor A562 7,456 vate 682 Mere 
: . Lateral motion ..... 3 9 372 1 
the number of persons killed, and a decrease of 75 per 34: te cab and classi: : : ies om nik ag 
i inj > PAOD aae hanee 55 7 
cent in the number of persons injured from boiler ex- 35 75 hts, headlights... 113 iso. 373. -488 571. B85 
plosions as compared with the previous year. 36. Lubricators and shields 119 176 312 423 500 746 
g 37. Mud TiNgS ........0- 166 318 445 636 22 1,073 
è ‘ 38. Packing nuts ....... 402 23 828 991 i, 85 
Extension of Time for Removal of Flues 39. Packing, piston rod 
. and sare stem...... 444 706 1,429 1,79% 1:204 Aala 
644 icati z j 40. Pilots and pilot beams 145 160 272 1 
A total of applications were filed for extensions $f; bigs and duds. 176 182 348 482 619 740 
of time for removal of flues. Our investigations dis- 42. Reversing gear ...... 202 299 579 788 967 1,247 
43. Rods, main and side, 
N Ee of 8 R ed, I ed crak pins, and collars 1:256 1:520 2,488 3,465 4,152 red 
umber of Steam Locomotives Reported, Inspected, 44. Safety valves ....... 63 116 
Found Defective and Ordered from Service Br Bandoa Taa spring 289 314 804 1,008 1,031 1,268 
Parts defective, inoperative rigging .........-+-- 1,851 2,161 3,311 4,557 4,939 5,956 
or missing, or in vio- Year ended June 30,— 47. Squirt hose ......... 96 184 313 387 478 644 
lation of rules 1932 1931 1930 ` 1929 1928 1927 48. Stay bolts .......... 181 293 395 542 590 631 
1. Air compressors .... 417 481 873 1,202 1,282 1,679 49. Stay bolts, broken. . 552 938 1,098 1,197 1,867 2,373 
2. Arch tubes ......... 54 60 87 104 103 127 50. Steam pipes ........ 285 512 730 925 1,020 1,308 
3. Ash pans and mechan- 51. Steam valves ....... 143 226 399 471 708 774 
LIMA nee 69 81 76 132 133 192 52. Steps EET 622 676 1,021 1,394 1,817 2,440 
4 ATES” aa G0 deo See 13 10 12 20 7 13 53. Tanks and tank valves 587 732 1,426 1,717 1,941 2,747 
5. Blow-off cocks ...... 144 191 325 442 469 650 54. Telltale holes ....... 108 151 183 174 241 377 


The clogged water glass shown at the right caused the crown-sheet failure at the left which resulted in the deaths 
of three employees 
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Parts defective, inoperative 


or missing, or in vio- Year ended June 30.— 


lation of rules 1932 1931 1930 1929 1928 1927 
55. Throttles and throttle 
PABA EAST ORA 434 574 1,175 1,554 1,889 2,233 
56. Trucks, engine and 
WERDE soisin oi aaas 648 714 1,141 1,605 1.914 2,363 
57. Trucks, tender ...... 766 1,059 1,531 2,144 2,610 4,114 
58. Valve motion ....... 520 497 827 1,067 262 1,568 
59. Washout plugs ...... 599 815 1,283 1,871 2,211 2,786 
60. Train - control equip- 
Mnt fectoss cosa sne 13 9 48 60 112 
61. Water glasses, fittings, 
and shields ......... 676 5 1,501 1,816 2,115 2.973 
62, Wheels .....0.2..-% 603 750 1,025 1,325 1.609 2,119 
63. Miscellaneous—Signal 
appliances, badge 
plates, brakes (hand). 325 418 691 1,101 1,273 1,511 
Total number of 
defects ....... 27,832 36,968 60,292 77,268 85,530 112,008 
Locomotives reported ... 59,110 60,841 61,947 63,562 65,940 67,835 
Locomotives inspected .. 96,924 101,224 100,794 96,465 100,415 97,227 
Locomotives defective ... 7,724 10,277 16,300 20,185 24,051 29,995 
Percentage of inspected 
found defective ...... 8 10 16 21 24 31 
Locomotives ordered out 
1,200 1,490 1,725 2,539 


of service ........... 527 688 


closed that in 31 of these cases the condition of the 
locomotives was such that extensions could not properly 
be granted. Fifty-seven were in such condition that the 
full extensions requested could not be authorized, but 
extensions for shorter periods of time were allowed. 
Fifty-three extensions were granted after defects dis- 
closed by our investigations had been repaired. Forty- 
nine applications were canceled for various reasons. 
Four hundred and fifty-four applications were granted 
for the full periods requested. 

Under Rule 54 of the Rules and Instructions for 
Inspection and Testing of Steam Locomotives, 343 speci- 


Broken tender-truck axle caused by welding brackets to 
the axle to prevent the retaining collar of the train-control 
transmission from ‘shifting 


fication cards and 4,753 alteration reports were filed, 
checked and analyzed. These reports are necessary in 
order to determine whether or not the boilers repre- 
sented were so constructed or repaired as to render safe 
and proper service, and whether the stresses were within 
the allowed limits. Corrective measures were taken 
with respect to numerous discrepancies found. 

Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 50 specifications and 6 alteration reports 
were filed for locomotive units and 25 specifications and 
13 alteration reports were filed for boilers mounted on 
locomotives other than steam. These were checked and 
analyzed and corrective measures taken with respect to 
discrepancies found. 

One suit for penalties, involving 30 counts for placing 
locomotives in service while defective and in violation 
of the rules, was disposed of during the year. Judgment 
in favor of the government on six counts for $600 was 
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obtained, while 24 counts were dismissed. No formal 
appeal by any carrier was taken from the decisions of 
any inspector during the year. 


Draft-Key Retainers 
With Self-Locking Cotter 


O eliminate the trouble experienced by many 
railroads of having cotter keys lose out of the A. 
R. A. draft-key retainers, the American Railway Prod- 
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A. R. A. draft-key retainer showing the drilling for the 
self-locking cotter 


ucts Company, Inc., 74 Washington street, South Nor- 
walk, Conn., has adapted the Cooke self-locking cotter 
to this special application. This has been developed as 
an improvement over the application of a soft rivet in 
lieu of a cotter, as described in the November, 1931, issue 
of the Railway Mechanical Engineer. 

The Cooke cotter is an ordinary cotter with the prongs 
forming an internal V for easy spreading and the end of 
the retainer bored with a Y-shaped hole. The cotter is 
inserted in the proper hole and tapped lightly with a 
hammer. The first tap spreads the prongs of the cotter 
on the wedge formed by the intersection of the two lower 


Draft-key retainer with cotter in place 


holes. Further taps drive the cotter home, spreading the 
prongs at a wide angle and binding them tightly against 
the sides of the Y-shaped hole, locking the cotter firmly 
and thus eliminating vibration and the resulting wear. 

-No additional bending of the cotter prongs is necessary. 
The Y-shaped hole is provided with shoulders above the 
wedge which prevent the cotter from entering any except 
the right hole, thereby making it fool proof. These 
shoulders also wedge the prongs by tending to create an 
S-curve. 
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Second Stainless-Steel 
Car with Pneumatie Tires 


HE SECOND rail car of stainless-steel construc- 

tion and equipped with pneumatic tires was re- 
cently delivered to the Reading by the Edward G. Budd 
Manufacturing Company, Philadelphia, Pa. This car 
is similar in essential characteristics to the first car 
delivered to the Reading by this company and described 
in the April, 1932, issue of. the Railway Mechanical 
Engineer, page 137. It is 50 ft. 1 in. long overall, has 
a seating capacity of 47 passengers, and weighs 22,000 
lb. complete, making a weight per seated passenger of 
468 lb. This is an increase, compared to the first car, 
of about 128 lb. per passenger. 

The car body weighs 8,200 Ib. and is carried on two 
six-wheel, pneumatic- tired trucks. A  Diesel-electric 
power plant consisting of a 125-hp. Cummings engine 
and a 250-volt Westinghouse generator of special light- 
weight construction is mounted with a storage battery 
on one of the trucks. On the second truck is mounted 
the driving motor. 


The Power Units 


Completely equipped, the power truck weighs 7,000 
ib., of which the stainless-steel frame accounts for but 
281 lb. The Diesel engine is placed so that it overhangs 
the axle at one end of the truck. It is directly con- 
nected to the generator which overhangs the outer axle 
at the other end of the truck. The storage battery, which 
is of 32-volt, 150-amp.-hr. capacity, is located in the 
truck between the engine and generator. 

The control equipment is mounted on the power truck 
and consists of a modified torque control built by the 
Westinghouse Electric & Manufacturing Company. The 
water-jacket connection between the engine on the power 
truck and the car heaters in the body of the car is made 
by means of a standard radiator-type hose. Practically 
no flexibility on the part of this hose connection is 
required, because it is located at the center of the bolster 
swivel. 


Reading receives second Budd- 
Micheline rail car— Powered 
with 125-hp. Diesel-electric 
plant built into one truck— 
Seats 47 passengers— Weight, 
468 lb. per seated passenger 


Fuel oil is carried in a tank slung under the car body 
and is connected to the engine by means of a hose. The 
engine is started by motoring the generator with power 
drawn from the storage batteries. These are charged 
from the main generator at idling speeds and at oper- 
ating speeds by a Leece Neville 1,500-watt generator 
attached to the engine. 

The engine is set low in the power truck. However, 
a slight elevation of the floor of the vestibule at the 
power-truck end of the car is necessary to provide 
proper clearance. For inspection purposes, the floor 
above the engine is constructed in sections which can 
be readily removed. The power plant is rendered ac- 
cessible for maintenance purposes by lifting the front 
end of the car and rolling the truck out. By this method 
of engine mounting, engine noise, vibration and odor 
have been kept out of the car body and the center of 
gravity has been kept low. 

The wheels under the power- plant truck do not drive 
the car. Driving is done from the truck at the opposite 
end of the car, which is equipped with a high-speed 
Westinghouse motor connected to the front and rear 
truck axles through universal joints and worm differ- 
entials. The gear ratio between the motors and wheels 
is 9 to 1. The outside diameter of the wheels is 35 in. 


Pneumatic-tired rail car No. 65 built for the Reading by the Edward G. Budd Manufacturing Company 
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The driving truck is fitted with sand boxes arranged 
to sand the rails ahead of the driving wheels in either 
direction. The weight of the driving truck is about 
4,300 1b., of which the stainless-steel frame accounts 
for 230 lb. 

The car has an acceleration speed of 2 m.p.h. per 
sec. and is designed for a maximum speed of from 
50 to 55 m.p.h. The deceleration rate can also be made 


a . par, 


The power truck carries the engine, generator and storage 
batteries 


high as compared with customary railway practice owing 
to the high factor of adhesion. The car can be stopped 
from a speed of about 55 m.p.h. in a distance of about 
400 ft. 

The Body Construction 


The body construction of the new Reading car is 
similar to that of the first car in many respects. In the 
first car, however, the main load-carrying members were 
built in the form of Pratt trusses, 23 in. deep, which 
formed the side members of the underframe. The body 
was built around this under structure and was not in- 
cluded in the structure stress calculations. In the 
Reading car No. 65 the builders use the window sill 
and lower skid moldings to constitute the truss chord 
members. The side posts are the vertical members of 


View of one of the operator’s cabs—The car is arranged 
for double-end control 
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the Pratt truss and the diagonal members are added 
to complete the truss. 

The illustration of the car while under construction 
in the shop shows the new features which have been 
incorporated into the design of the new car. The 
diagonal member, which weighs 75 lb., was the only 
metal added for the side-frame construction. The par- 
titions separating the seating compartment from the 
front and rear vestibules are supported by the roof. 
Wide dead-light panels on both sides of the door tie 
the roof to the rest of the body structure, a feature 
which tends to strengthen and stiffen the car body. 
The only parts of the body not taking primary stresses 
are the external body panels which are made of light- 
weight stainless steel and fluted so they will not buckle 
or weave under the most severe deflection encountered 
in normal service. The floor has been changed from 
plywood to corrugated stainless steel. This floor con- 
struction provides greater rigidity and also serves as 
a lateral bracing. The unit type of construction for 
the roof, side frame, floor and partitions also provides 
increased resistance to weaving of the car body. The 
main structural members of the car body weigh about 
900 lb. The total weight of the body is 8,200 1b., of 
which 3,700 lb. is stainless-steel construction. 

The stainless steel is used in the form of thin sheets. 
These sheets are formed into structural members which 


The drive truck—The middle wheel has been removed to 
' show the frame and spring construction 


are “shot welded”* together. Similar sheets are used 
to enclose the body structure. All stainless steel used 
in the construction is cold worked to a tensile strength 
of 150,000 Ib. per sq. in. No protective coatings are 
required to prevent corrosion. 

The interior design and arrangement is simple. The 
large window area on all sides and ends which provides 
an unobstructed view in every direction makes for a 
pleasing interior. The roof is of turtle-back construc- 
tion and the ceiling extends down in a smooth curve 
to the top of the windows. The passenger compartment 
is 31 ft. 134 in. long. It is fitted with reversible double 
seats 40 in. wide with a 26-in. aisle between. The frames 
of the seats are of steel tubing and drop forgings fitted 
with leather-covered rubberized-hair upholstery. Each 
seat weighs about 52 lb. Arm rests are provided next 
to the aisle. A seat is provided in the rear vestibule 
which will accommodate three persons. The floor is 
of welded corrugated stainless steel covered with cork 
tiling. 

The vestibules are about 8 ft. in length. Side and 
trap doors, centrally operated by air control, are pro- 


£ See the Railway Mechanical Engineer, April, 1932, page 139. 
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vided over the steps. Folding steps which extend below 
the body of the car, which are also operated by the 
compressed-air control, are provided. 

Following somewhat the design of the first car, a 
central duct, dropped below the ceiling, extends through- 
out the length of the passenger compartment to provide 
for wiring, lighting and ventilators. Light from sources 


Dimensions and Weights of the Budd-Micheline 
Rail Car No. 65 Built for the Reading. 


Railroad) icc vise cu ois Sa E NEA Reading 
Builders: ereis PEISE sie soi oe ee sie eee eee es Edward G. Budd Mfg. Co. 
Service: cae os odeg veg Eek e rated ok eens eee Passenger 
Power plant: ats 

Diesel engine ......csccecccceesesenece 125-hp. Cummings 

Generator .....-.cccecccscccccesseoncs 250-volt Westinghouse 
Speed ovis visio ere sarap tse vem eee esiosnemewees 50 to 55 m.p.h. 
Braking. 26s s.<0.0:5 6 cces scat baie dsive ace sees Stops in 400 ft. from 55 m.p.h. 
Dimensions: 

Length overall .........-eeeeeseeeveeee 50 ft. 1 in. 

Inside width ......0 00 cece e eee eee eens A i 

Outside width (to clear) .........-+-+0+ . 11 in. 

Height above rail .........-..--5+ . 5 in. 

Height floor to ceiling ......---.-- . 5% in. 

Length of passenger compartment t. , 

Length of vestibule ......---- ose eeeeees . 11% in. 

Height vestibule floor to ceiling (over k 

power pano P EE LTA a 6 ft. 10% in. 

Width of vestibule doorways (to clear).. 27 in. 

Distance between truck centers .. 30 ft. 1 in. 

Truck wheel base ........-.++05+ Sin. | 

E 5:5 dress. pie.e.0.0.0 10% mialeerese'a y bracers . by 5% in. 


Tire air pressure 
Seating capacity ........:eseeee rece eees 
Weights: 


100 Ib. per sq. in. 
47 


Body seuas Pr Se ncden r a ona e ss 8,200 Ib. 
Truck and power plant, complete 7,000 Ib. 
Driving truck .....cccesceseccees .. 4,300 Ib. 
Controls, wiring and miscellaneous...... 2,500 Ib. 

Total weight .......ecccsscccesessees 22,000 1b. 


in the sides of this duct is distributed by reflection from 
the headlining and sides of the car above the windows. 
Twenty-two 15-watt lights are used in the car behind 
Holophane lenses. : 

The car is indirectly heated by hot water from the 
engine jacket under thermostatic control. The hot-water 
heaters are located in the car body underneath the car 
seats next to the body partition separating the operator’s 
compartment and the car body. The air is circulated by 
means of Sirrocco blowers through the heaters and 


Interior of Reading Car No. 65 
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Car during the process of construction 


throughout the car by ducts on either side of the car 
body at the floor line. The air is exhausted through roof- 
ventilators mounted over the ceiling duct. The outlet 
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Cross-section of the wheel, tire and flange 
from the car interior is through grilles in the sides of 
the ducts. The windows are permanently closed. 


Wheels Have Pneumatic Tires 


The wheels, of Budd design, are of the removable disc 
type and accommodate Micheline-Goodyear pneumatic 
tires which are furnished exclusively to the Budd Com- 
pany. Following the Michelin principle to prevent inter- 
ference between the metal flange and the track in case 
of deflation, a solid metal ring mounted on the tire rim 
projects outward inside the 35-in. by 5%4-in. tire, to 
a point within 3%% in. of the inside of the loaded tread 
under normal inflation of 100 to 115 lb. per sq. in. The 
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load-carrying capacity, based on a life of 25,000 miles, is 
2,400 lb. per tire. The wheel and tire are designed to 
run with a deflated tire as far as it may be necessary until 
it is practicable to make repairs. The axles are mounted 
on Timken roller bearings and support the truck through 
large diameter coil springs, one in each pedestal. Brakes 
of the internally expanding type, operated by the Bendix- 
Westinghouse air-brake, are installed on the four out- 
side wheels of each truck. Tru-Stop hand emergency 
brakes operate on the two middle wheels of each truck. 


Car Equipped for Double-End Control 


The car is arranged for double-end control. At each 
control station the oil pressure, water temperature and 
speed indications are all relayed by light circuits. Stand- 
ard head and signal lights are built into the body. The 
insulation of the car from the tracks, effected by the 
rubber tires, requires special equipment for the purpose 
of signal operation. A means of providing for this has 
been developed by the Budd Company in co-operation 
with the Union Switch & Signal Company. As installed 
on this car, it consists of four pairs of rocking brushes 
supported between the wheels on the trucks and energized 
by an auxiliary circuit. 

The cost of operating the car is placed by the builders 
at about 12 cents per mile, which includes fixed charges 
as well as direct mileage costs, but exclusive of crew. 
A month’s operation of the first car, during which it 
traveled 2,150 miles and carried 2,181 passengers, was 
$24.96 for fuel and lubricating oil. 


Double-Dise 
Driving Wheel 


NEW locomotive driving wheel, made of cast steel 

and comprising, essentially, a double-disc con- 
struction, instead of the conventional spoke design, has 
been developed by the Scullin Steel Company and tested 
during the past 13 months on a number of roads, includ- 
ing the St. Louis-San Francisco, the Missouri Pacific 
and the Denver & Salt Lake. A complete set are also 
installed on a New York Central freight locomotive. In 


general, as a result of these tests, the practicability of 
the new design has been demonstrated. Advantages 
claimed for it include a saving of about 10 per cent in 
weight and an increase of 50 per cent in strength in a 
lateral direction over the conventional locomotive driv- 
ing-wheel design. In addition, the new design permits 


Details of Counterbalancing Calculations for the Wheel 
Shown in the Drawing 
Revolving weights, lb. Reciprocating gouna ib. 


Back end of main rod...... 781 Piston and rod complete. . 916 
Main side rod............. 842 Crosshead shoe and pin..... 618 
4 eccentric crank ........ 126 Union links asa A 48 
ain-rod fit (crank pin).... 162 Front end (main rod)...... 385 
Side-rod fit (crank pin).... 136 LOMB sieiet cae dia nora eos, 5967 
Hub fit (crank pin)........ 147 Balance, 50 per cent of total 984 
Eccentric-crank fit (crank a4 Balance in main’ wheel...... 246 
PID) screens mais Na E 
Crank-pin hub ...........- 176 
Totals SAA ACOTA 2,393 


Eccentric crank and 173,278 


(126+ 23) z t8334 n.= 12,479 = 72.4 in. center of gravity 
Main rod and p 2,393 
(781+ 16a) x C77% i in.= 72,965 2,393 x 72.4 
Side rod a —_—— _ = 2,756 lb. 
(842 + 136). % £694 i in.= 67,727 62% 3 
nb and pin 2,393 x 9.53 
(176 + 147) x 62% = 20,107 WIR: 363 Ib 
2,393 x 72.4 = 173,278 62% = . 


3 
Tan angle of balance as .1317 = Tan 7 deg. 30 min. 
2 


V 363? + 2,756? = 2,780 Ib. at crank-pin distance 
2,780 x 14 


16% 
246 x 14 


= 2,305 lb. revolving weight 


= 204 lh. reciprocating weight 


16% 
2,306 1b. + 204 Ib. = 2,510 Ib. total to balance 


Shell = 342 Ib. ,582 lb. obtainable 
Lead = 2,240 Ib. 2,510 lb. required 
Total = 2,582 1b. 72 1b. aliowance 


Center of gravity of balance from center of wheel = 16% i 


readily E EEEE much more than the usual 
weight of reciprocating parts, a feature which is often 
a limiting factor in locomotive design. 

The double-disc driving wheel is a radical. departure 
from the conventional spoke design, both from the man- 
ufacturing and mechanical standpoints. The w heel is 
made of practically a uniform section of metal through- 
out, with the exception of an increase in the thickness in 
the metal surrounding the axle and crank pin. However, 
the crank pin and main hubs are both lighter in section 
than the conventional spoke design. The discs are con- 


A New York Central freight locomotive completely equipped with double-disc driving-wheel centers 
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tinuous from the rim to the hubs. From the foundry 
standpoint the design is superior to the spoke wheel as 
it is less affected by shrinkage strains. The continuous 
discs enable the wheel to resist the stresses due to shrink- 
ing on of tire and prevent warping. The study of many 
actual tests indicate that, when tires are shrunk on, the 


warping of wheel rims is less than 1/10 that of the spoke 


design. The discs continuously support the rim and 


oe = — + + 0 - —- 


- .- --—-----72.44-----~-- - -- 


Repeats - -- 62----- - tad 


Dimensions used in the counterbalancing table 


prevent flat spots, necessitating shimming. Suitable holes, 
closed with pipe welded in the discs, are located in the 
wheel centers to enable the removal of rod knuckle pins, 
crosshead pins and spring-rigging pins. 

The rim of the double-disc wheel is of a relatively 
light cross section, due to the reinforcing action of the 
discs, which also are lighter than the spokes. This fact 
permits counterbalancing large wheels with a relatively 
small amount of counterbalance material. Moreover, on 
small wheels, where the weights to be balanced are 
exceptionally heavy, it is possible to balance a weight 
which could not be properly balanced with the spoke 
design. In extreme cases, the use of the double-disc 
wheel makes it possible to reduce the unbalanced por- 
tion at least 50 per cent. 

On the New York Central a 4-8-2 freight locomotive 
with 69-in. driving wheels has been equipped with a 
complete set of the double-disc driving wheels. The 
eight wheels for this locomotive, with the standard spoke 
design, weighed 22,400 Ib. The double-disc wheel cen- 
ters, after the counterbalancing cavities had been filled 
with lead, weighed 20,406 lb., a net saving of about 
2,000 Ib. in favor of the double-disc type. In applying 
the new wheels advantage was taken of the opportunity 
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Details of double-disc main driving-wheel center 
installed on the St. Louis-San Francisco 
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to cross-balance the locomotive and the weight named 
for the double-disc wheels includes 866 Ib. of lead which 
was the necessary addition for cross-counter-balancing. 
The double-disc wheel center castings for this locomotive 
weighed 14,890 Ib. before counterbalancing. 


Spring Plate 
Developed for Freight Cars 


NEW MW-type railroad spring plate has recently 

been developed and placed on the market by the 
Motor Wheel Corporation, Lansing, Mich., for use on 
30-, 40- and 50-ton freight cars with four-coil spring 
grouping assemblies. 

This spring plate, made of 3/16-in. copper-bearing or 
A. R. A. specification steel, is sheared, punched and 
flanged to the shape shown in the illustration. Flanges 
74 in. high around each of the small spring-center holes, 
in conjunction with 120-deg. flanges 1/4 in. high at each 
corner of the plate, serve to center each spring and 
keep it in the proper place. The open portions at the 
sides contribute to ready drainage and thus further tend 
to minimize corrosion. The curved flange construction, 
together with the use of comparatively heavy material in 
the plates, is said to give them a service life approxi- 
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Details of new MW-type spring plate for 50-ton cars 


mately three times as long as the ordinary spring plate. 

The principal advantage of the MW-type spring plate 
is the elimination of the center bolt, required with stand- 
ard A. R. A. spring plates, due to the fact that the curved 
flanges, while permitting free movement of the springs, 
is designed to prevent any possibility of spring loss. 
A. R. A. standard dimensions are adhered to in all de- 
tails of the spring plate, with a view to adapting it to 
use with all A. R. A.-type springs and all types of spring 
planks. 

The Motor Wheel Corporation, which has previously 
manufactured standard spring plates is offering the new 
MW-type plate with a view to eliminating spring loss 
at modern high freight-train operating speeds and at the 
same time providing a spring plate with greatly-increased 
service life. 


In ENGLAND, THE Raitways Witt Do AnytTHINc—There is 
ho length to which the British railways will not go in order to 
get traffic. Not only will they carry anything anywhere, but 
recently, in addition to distributing traffic, the railways: have 
undertaken a supplementary task. Where this service is de- 
sired, railway employees will unpack shipments and even place 
them on shelves in shops. 
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Modern Locomotive Valves 
And Valve Gears Analyzed 


Part I 


URING nearly a century of locomotive develop- 

ment in this country, there have been no striking 
innovations in valve and valve-gear design. It is a 
matter of historical record that only a very few types 
of distribution valves and valve gears have survived the 
test of time, in spite of the fact that inventors and 
improvers have spent a vast amount of effort in an 
attempt to improve the efficiency of locomotive steam 
distribution, 

Without question, the greatest progress in locomotive 
design has been made since 1905, and the most intensive 
development has taken place during the past 15 years. 
It is a significant fact that the Walschaert valve gear 
was introduced in this country in 1904 about the time 
these unusual developments began, and has played an 
important part in bringing about better locomotive 
performance. 

The piston valve was used to some extent prior to the 
introduction of the Walschaert valve gear, but it did 
not become standard until 1910 when the superheater 
came into general use. Theoretically, no improvement 
in steam distribution was accomplished when the slide 
valve and Stephenson valve gear were displaced in favor 
of the piston valve and Walschaert valve gear, but from 
a mechanical and operating 
standpoint a great deal was 
gained. 


Exacting Requirements of 
Modern Service 


Further developments in 


By Walter Smith’ 


A discussion of present gears 
and the extent to which they 
give effective control of steam 
distribution 


power is required for its reciprocation in proportion to 
its weight times the number of feet of travel, to con- 
ceive of the very severe shocks and stresses to which a 
valve gear is subjected. That the detrimental effect of 
long travel on the valve gear increases as the speed 
builds up is shown by the fact that the momentum of a 
moving body increases as the square of its velocity. 
Tests have shown that the power absorbed by the Wal- 
schaert valve gear, actuating piston valves of moderate 
travel, varies from 10 to 60 hp., according to conditions 
of speed and cut-off. Longer valve travel necessarily 
requires greater driving power. 

Piston valves are not perfectly balanced and high- 
pressure steam causes increased frictional resistance, 
because of the higher pressure under the rings tending 
to expand them. Furthermore, in practice, valves are 
not in perfect alinement, and with high superheat, good 
lubrication is difficult to attain- 
ment. The result is that valves 
frequently become cut and scar- 
red, causing an unusual load on 
the valve gear. Any springing 


While present radial valve 
gears may leave something to be 
desired in the way of efficiency, 

“they are the only valve gears 
so far developed that have dem- 
onstrated the ability to stand up 
to the extremely severe require- 
ments of modern locomotive 
service in this country, where 
long runs at high sustained 
speeds, and intensive use of mo- 
tive power, are common prac- 
tice. The recent trend toward 
increased boiler pressure, higher 
superheat, and longer valve 
travel has imposed still greater 
duty on the distribution valves 
and their actuating mechanisms. 

There is no disputing the fact 
that high speed is the crucial 
test of a valve gear. It is only 
necessary to consider that at 
diameter speed the movement 
of a distribution valve must be 


reversed approximately 672 times a minute and that 


1 Formerly associated for a period of 14 years with O. W. Young in the 
development of long-travel gears and subsequently with the Pyle-National 


locomotive design will 
doubtless include the use of 
increased boiler pressures 
and still higher superheat 
temperatures. The author 
of this article believes this 
will necessitate discarding 
the present piston valve, 
with sliding metal surfaces, 
in favor of some type of 
poppet valve with a rugged 
valve mechanism to provide 
separate control of admis- 
sion and exhaust valves and 
give rapid and wide open- 
ings at short cut-offs. 


moving parts. 


Company in the promotion of limited cut-off. The present article is divided 

into three parts, the first of which appears in this issue. Subsequent install- è 
ments will include: Part II —A study of the effect of limited cut-off and mechanism. 
long valve travel on locomotive capacity; and Part III —An explanation of 

tbe limitations and possibilities of steam-distribution valves, 
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or yielding of the valve-gear 
parts under these conditions re- 
sults in vibration, wear and 
tear, distorted valve events, loss 
of efficiency, and eventually in 
failures. 

In order for a valve gear to 
meet successfully present-day 
operating conditions, the follow- 
ing characteristics are required : 

-(1) Capacity for long valve 
travel in order to insure effective 
steam distribution. 

(2) Dependability, or as- 
sured reliability in service. 

(3) Rigidity and stability to 
eliminate vibration, and insure 
positive valve actuation with 
permanence of adjustment. 

(4) Longevity, or resistance 
to wear and freedom from lost 
motion after prolonged service 
periods. 

(5) Accessibility and ease of 
maintenance. 


(6) Ruggedness without the use of excessively heavy 


(7) Mechanical and structural simplicity. 
(8) Minimum shocks and duty on the reversing 


This combination of requirements is indeed rigid, 


9 


and can only be met satisfactorily when a valve gear 
possesses certain inherent characteristics pertaining to 
leverage relations and when the following features are 
embodied in the design and construction: First, rigid 
bearings of ample proportions to minimize wear ; second, 
straight thrusts without objectionable angularities ; third, 
pins in double shear; fourth, material in moving parts 
of high physical properties with superior shock resistance 
and impact values. 


Walschaert and Baker Valve Gears 


Only the Walshaert and the Baker valve gears need be 
given serious thought at present because they are the 
only ones that have been able to meet the exacting 
requirements and hold their place in American loco- 
motive service. Within its limitations of valve travel, 
the Walschaert valve gear, when well designed, ad- 
mirably meets the requirements of modern locomotive 
service. Its limit of capacity is 8 or 8% of travel, and, 
when designed for longer travel, it loses some of its most 
desirable characteristics. This valve gear is best 
designed with a comparatively short throw of the 
eccentric crank and with a long link. Thus, small work- 
ing angles are obtained, which result in a smoothly 
working valve motion. In order to design the Wal- 
schaert gear for a 9-in. valve travel, an excessive link 
swing (50 deg. or more) must be used, and, unless the 
main rod is exceptionally long, the eccentric rod and 
radius bar angles are objectionable. This results in 
a wedging action of the link block in the link, which has 
a detrimental effect even when an unusually long link 
block is used. 

A power lever arrangement has been developed on the 
Atchison, Topeka & Santa Fe’ which makes it possible 
to obtain an extremely long valve travel from the Wal- 
schaert valve gear without exceeding the normal limits 
of angularity. The power lever is interposed between 
the radius rod and combination lever, and pivoted at the 
rear end of the backvalve—chamber head. The motion 
obtained from the link is magnified without affecting the 
motion produced by the combination lever. This device 
affords a simple method of obtaining an extremely long 
valve travel without stressing the valve gear beyond safe 
limits. The full travel possibilities of this arrangement 
were utilized on a recent application in which a maximum 
travel of 9% in. was specified. 

The Baker valve gear is in reality a modified Wal- 
schaert valve gear in which the link and link block have 
ben substituted by members of the pin and bushing type. 
With valves arranged for the same travel, steam lap and 
lead, there is practically no difference in the valve move- 
ment derived from the Walschaert and the Baker valve 
gears. However, the Baker gear has greater travel 
capacity, and the recently-developed long-travel Baker 
valve gear, designed for 9 in. travel, has demonstrated 
it ability to meet all of the requirements of the most 
exacting device. 


Valve Movement Derived from Present Valve Gears 


Due to the errors inherent in all radial valve gears 
which depend on the transformation of circular into 
linear motion, present valve gears are only approximately 
correct in their control of steam distribution. However, 
these irregularities can be reduced to the point where 
they do not affect either the power or the economy of 
the locomotive. In order that errors may be reduced to 
a minimum, and the best combination of event of the 
stroke obtained for all speeds and all points of cut-off, 
the utmost care is required in the design. 


1 See page 377, July, 1928, Railway Mechanical Engineer. 
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The greatest limitation of present valve gears is that 
they give a restricted port opening when working at a 
short cut-off. The introduction of long valve travel with 
valves arranged for wide steam lap, has accomplished a 
substantial increase in short cut-off port openings, but 
still there is much to be desired at high speed when the 
time interval for admission is very short (only about 
1/30 sec. at 25-per cent cut-off and 80 m.p.h. with 75-in. 
driving wheels). 

Formerly, when there was a demand for increased 
capacity, the locomotive designer resorted to larger cyl- 
inders without any attempt to increase boiler pressure. 
This method of obtaining high-power output taxed the 
distribution valves and their actuating mechanism to the 
limit, because large volumes of steam had to be handled 
at short intervals. In some cases, piston valves of the 
largest permissible diameter were used in an attempt to 
obtain greater areas for admission and exhaust, but still 
the horsepower output at high speed was restricted. 

The recent trend in locomotive design toward in- 
creased boiler pressure, higher superheat and larger 
driving wheels has done much to counteract the loss 
through wire-drawing of the steam into the cylinders at 
high speed, and short cut-offs for the following reasons : 

(1) The highly vitalized steam flows with much 
greater velocity through the ports. 

(2) There is a lesser volume of steam required be- 
cause of the comparatively small cylinders used in con- 
nection with high boiler pressure. 

(3) The higher driving wheels give a longer time in- 
terval for steam action. 

It is also characteristic of present valve gears that the 
motion causes an early release in the shorter cut-offs (at 
approximately two-thirds of the stroke at 25-per cent 
cut-off). This feature shortens the expansion period. 
and, from that standpoint, is undesirable; but it makes 
higher speeds posssible by providing a longer time in- 
terval for expelling steam from the cylinders. 


Mean Effective Pressure Measures Power and 
Efficiency 


The present demand for increased cylinder horsepower 
capacity with the maximum developed at higher speed 
requires a high mean effective pressure. Mean effective 
pressure is the force that pulls a train; it is a measure’ 
of the work done and the power developed. Mean ef- 
fective pressure is dependent on the following vital fac- 
tors: Initial boiler pressure; degree of superheat; back 
pressure on the pistons; distribution and utilization of 
the steam. 

The importance of steam distribution and utilization 
cannot be over-estimated. It is next to the boiler in 
determining the efficiency of the locomotive as a whole. 
Mean effective pressure is the basis on which the effi- 
ciency of steam distribution and utilization should be 
gaged. The best possible valve and valve-gear arrange- 
ment is the one that will develop, for every point of 
cut-off and for every speed, the highest mean effective 
pressure, with the greatest economy, and with the small- 
est horsepower loss from back pressure. The mean ef- 
fective pressure developed, and the corresponding steam 
consumption for given speeds and cut-offs, should be the 
standard of comparison for determining the efficiency 
and economy of different valve and valve-gear arrange- 
ments. 

Steam Consumption —The present-day necessity for 
high horsepower output, with the maximum delivered at 
higher speed, requires large boiler capacity and effective 
and economical use of steam. Horsepower should in- 
crease with every increment of speed, unless the boiler 
capacity is limited or unless the valves and their actuating 
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mechanism impose restrictions on the flow of steam to 
and from the cylinders. 

Any improvement in steam distribution, or utiliza- 
tion, which reduces steam consumption in the cylinders 
is virtually the same as an increase in boiler capacity, 
because the volume of steam taken from the boiler is 
lessened at the same power output. 

From the standpoint of steam distribution and utiliza- 
tion, there are three principal methods by which re- 
duced steam consumption can be accomplished : 

(1) An increase in m.e.p. by reducing wire-draw- 
ing, lowering the back pressure, and by obtaining the 
best cycle of valve events. 

(2) Reducing the cut-off and delaying the release, 
thereby increasing the expansion ratio. 

(3) Utilizing compression to obtain the maximum 
m.e.p. for a given steam supply. This requires a final 
compression pressure not far below initial pressure. 

It is worthy of note that present operating methods 
are in the direction of economy, for the reason that the 
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Variable lead—Lengthening the eccentric crank reduces 
the lead in forward motion; in backward motion, 
the lead is correspondingly increased 


efficiency of both steam production and steam consump- 
tion are slightly increased with increasing speed. 

Since the introduction and use of 300 deg., or more, 
of superheat, together with higher pressure, and better 
steam distribution, the steam consumption in locomotive 
cylinders has been materially reduced. Steam rates as 
low as 15 or 16 lb. per hp. hr., at maximum capacity, 
are now common. 

Control of Steam Distribution—There is probably 
no subject pertaining to locomotives on which there is 
greater misunderstanding and wider difference of opin- 
ion than the arrangement of details of the valves and 
valve gear which control steam distribution. By steam 
distribution is meant the action of consecutive piston 
pressures. 

The basis for an analysis of locomotive steam dis- 
tribution must necessarily be a consideration of the 
factors and details which govern the functioning of the 
distribution valves, and their actuating mechanism. 

Steam Lap—Without question, steam lap is the most 
important factor in steam distribution. It determines 
the travel and velocity of the valve at short cut-offs, 
causes expansion and pre-release, and has a decided 
effect on the width of admission and exhaust port 
openings. The improvement in steam distribution ac- 
complished by long valve travel, and the limited cut-off, 
is due to an increase in steam lap. An increase in 
steam lap shortens the range of cut-offs, unless the 
valve travel is proportionately increased. An increase 
in the steam lap affects the form of the indicator card 
as follows: 
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(1) It raises the steam and expansion lines, and 
lowers the exhaust and compression lines. 

(2) Indicator cards are sharpely defined, showing 
increased speed of opening and closing the ports, as 
well as larger port openings. 

(3) Terminal exhaust pressure is lower, due to a 
later release and longer ratio of expansion. : 

(4) Terminal compression is higher, due to an earlier 
closure, but not too high to cause negative work. 

(5) An Improvement in the combination of events 
of the stroke is effected. 

In connection with the foregoing, it should be noted 
that the improvement in terminal pressures is due to the 
reduction, or elimination, of exhaust clearance which is 
made possible by an increase in steam lap. It is well 
known that the most efficient use of steam is obtained 
with the greatest ratio of m. e. p. of the indicator dia- 
gram to the terminal pressures of the diagram. The 
m. e. p is a measure of the work done, and the terminal 
pressure is the cost of doing the work. 

Lead and Pre-admission—It is characteristic of 
present valve gears that the lead is constant and the pre- 
admission variable. Lead is the width of the port open- 
ing at the beginning of the stroke, and pre-admission is 
the distance the piston must move to complete the stroke 
after the valve begins to open for lead. Lead is of no 
great importance, except as it influences other events, 
and as it contributes to the maximum port opening at 
a short cut-off. 

Port opening in the early cut-offs is simply the lead 
plus a small increment, depending on the ratio of lap 
and lead to valve travel. Unless valves are arranged 
for a very wide steam lap, considerable lead is necessary 
in order to secure effective port opening. However, it is 
not advisable to use more than 14in. or 5/16 in. lead at 
a maximum, for the reason that the advantage of any 
additional port opening secured by means of a greater 
lead is more than offset by the increase in compression 
and pre-admission. 


Starting Power Not Retarded by Lead in Full Gear 


It is a common misconception that starting power is 
retarded by lead in full gear. Lead causes pre-ad- 
mission, but in full gear the valve movement is so rapid 
while uncovering the port that %4 in. lead causes only 
1/16 in. pre-admission, Pre-admission increases as the 
cut-off is shortened, as shown in the chart. It is also 
worthy of note that pre-admission at every point of cut- 
off is less for a given amount of lead when the steam 
lap is increased. Too much lead results in excessive pre- 


I 


1% 2 a | S Dp rgsa eL 
I"Steam Lap, '4'Lead, 7"Valve Travel 
mp ep 


l I 
| i 


f{Steamtap, K Lead, "Valve Travel| 


n= 


a 


Pre-Admission, Inches of Piston Stroke 
p” 


eat ai i 
30 40 50 60 70 
Cut-off, Per Cent of Stroke 


Relation between pre-admission and the point of cut-off 
for wide and narrow steam laps 


Railway Mechanical Engineer 11 


admission at short cut-offs; for efficiency and smooth 
working conditions, pre-admission should not be more 
than one inch at 25-per-cent cut-off. 

Variable Lead.—A great deal has been said and 
written, from time to time, on the relative merits of 
a variable and constant lead. It is the usual contention 
that locomotives with a variable lead setting are more 
reliable in starting than those with a constant lead; from 
the foregoing, it is apparent that considerable full-gear 
lead does not cause enough pre-admission to retard start- 
ing power. However, it results in too early a maximum 
cut-off unless the steam lap and valve travel are properly 
proportioned. Therefore, a reduction in full-gear lead 
has practically the same effect in lengthening the maxi- 
mum cut-off as that by an increase in valve travel. 

With the variable-lead arangement, the valve events 
are delayed up to 25-per cent cut-off, due to the fact that 
a reduction in lead retards the cycle of events of the 
stroke. The valve events at the 25-per cent cut-off, or 
running position, are usually arranged so that they are 
the same as for constant lead. 

The valve gears used at present normally give a con- 
stant lead, but there are two methods by which they may 
be arranged to give a variable lead. The method most 
commonly used involves no complication whatever. In 
the usual design of valve gear in which the eccentric 
crank follows the main pin in the forward motion, the 
length of the eccentric crank is increased so that it will 
give the required throw when set to lag behind the true 
position for constant lead, as shown in the diagram. 
However, the beneficial effects obtained from a reduc- 
tion in lead in full gear forward is obtained at the 
expense of distorting the back motion. The full-gear 
back-motion lead is increased in the same proportion 
that the full-gear forward lead is reduced. 

The other method offers the advantage of a uniform 
variation in lead in both forward and back motions, but 
requires a special attachment for its operation.* With 
this arrangement, the short arm of the combination lever 
is slotted, and the pin in the front end of the radius bar 
is provided with a block which slides in the slot. The 
block has a travel a about 1% in. in the slot, and its 
position is regulated by a bell crank and connecting link 
which is operated in connection with the main reverse 
shaft. Thus, the distance, center to center, between the 
pin connection to the valve stem, and the pin connection 
to the radius rod, is varied with changes in cut-off. 

Exhaust Clearance—Exhaust clearance, sometimes 
termed exhaust lead, functions on the exhaust side of 
the valve in much the same manner as lead on the steam 
side. It not only hastens release and retards com- 
pression, but widens out the exhaust opening as well. 
Since the expansion period is shortened and com- 
pression reduced by an increase in exhaust clearance, 
it is apparent that a loss in efficiency will result if more 
is used than conditions justify. The detrimental effect 
of too much exhaust clearance is very noticeable at high 
speed, especially if a comparatively large exhaust nozzle 
is used. The reciprocating parts are not properly 
cushioned, and there is excessive vibration throughout 
the whole locomotive. Exhaust clearance has a flatten- 
ing effect on the form of the high-speed indicator card. 

The exhaust opening at the end of the stroke is a 
function of steam lap, lead and exhaust clearance, and, 
when this opening is widened due to an increase in 
steam lap, the exhaust clearance should be proportion- 
ately reduced. This fact does seem to be fully recog- 
nized for there is still a tendency to use too much ex- 
haust clearance with the wide steam-lap arrangement. 
Contrary to the general belief, exhaust clearance is not 
required for high-speed performance unless the exhaust 
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opening is restricted, due to a narrow steam lap. The 
valve arrangements shown in the table are typical 
examples of good practice in the proportioning of 
exhaust clearance to steam lap. 

Exhaust clearance by timing release and closure, and 
contributing to exhaust opening, affects back pressure 
and compression. As there are other factors which in- 
fluence back pressure and compression, these should be 
considered in arranging the exhaust clearance. These 
factors are boiler pressure, superheat, diameter and 
stroke of cylinders, piston speed, cylinder clearance, 
ue of exhaust nozzle, and diameter of distribution 
valves. 


Back Pressure and Compression 


The width of the exhaust opening at the end of the 
stroke is a factor of greater importance than exhaust 
clearance in its effect on back pressure and compression. 
In order to insure low initial back pressure and that the 
final choking of the exhaust will come at the exhaust 
nozzle and not at the valve, the exhaust opening at this 
point must be as wide as practicable. Back pressure 
increases with speed due almost entirely to the shortened 
time interval for the escape of steam and, unless the 
exhaust opening is of very liberal proportions, it is 
necessary to lengthen the exhaust period and widen the 
opening by increasing the exhaust clearance. Wide 
steam lap, made possible by long valve travel, insures 
liberal exhaust opening. 

Exhaust clearance determines the actual closure point, 
but the exhaust port opening has the greatest effect on 
compression, for the reason that with lowered back 
pressure, the pressure initially subject to compression is 
lower, resulting in a lower terminal compression. Com- 


Typical Examples of Good Practice in Proportioning 
Exhaust Clearance to Steam Lap 
Exhaust opening, 


Lead Steam lap Exhaust clearance end of stroke 
% in. 1 in. in. 1% in. 
% in. 1% in. 1$ in. 1% in, 
% in 143 in. 1/16 in. 1 13/16 in. 
Y% in 134 in 0 2 in. 
% in, 2. in, 1/16 in. Neg.® 23/16 in. 
í$ in. 2% in 14 in. Neg. 25% in 


* Negative exhaust clearance (exhaust lap). 


pression builds up with speed and back pressure, and 
may become excessive if not properly controlled. Exces- 
sive compression can be detected in the cab by a tendency 
for the locomotive to jig at high speed. Steam economy 
demands a final compression pressure not far below the 
initial pressure. Compression is useful in cushioning the 
reciprocating weights, and in filling the cylinder clear- 
ance area. All the energy expended in compression is 
given back on the new stroke, less frictional losses. 

Exhaust Opening.—Steam lap largely determines the 
width of the exhaust opening at the end of the stroke, 
and also the maximum exhaust opening. 

The width of the exhaust opening at the end of the 
piston stroke is a constant for all points of cut-off. It 
is the steam lap plus the lead plus the exhaust clearance. 
The maximum exhaust opening varies with the valve 
travel and steamport opening, and for a given cut-off 
it is equal to the steam lap plus the exhaust clearance. 

Valve Travel_——The valve travel at short cut-offs is 
also largely determined by the steam lap, for the reason 
that valve travel at any given point of cut-off is twice 
the steam lap plus twice the port opening. In mid-gear, 
with the reverse gear on centers, the valve travel is twice 
the steam lap plus twice the lead. 

At this point, the valve travel is. derived altogether 


3 See application on D. & R. G. W. locomotive, page 683, November, 
1929, Rolway Mechanical Engineer. j 
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from the combination lever, and in the shorter cut-offs 
by far the greater part of the travel is obtained from the 
same source. However, with the wide steam-lap 
arrangement, a proportionately greater movement is re- 
quired from the radius bar. For example, at 25-per 
cent cut-off with the coventional narrow-lap arrange- 
ment of 1-1/8-in. steam lap and %4-in. lead, the radius 
bar movement is approximately 14-in., while with a 2-in. 
steam lap and 4%-in. lead, this movement is approximate- 
ly 2% in. This means that, for a given point of cut-off, 
the reverse lever must be lower in the quadrant with 
wide steam lap. 


Desired Running Cut-Off Is 25 Per Cent. 


It was shown on the Altoona testing plant that for best 
economy the cut-off should not be later than 30 per cent. 
However, 25 per cent is the desired running cut-off, be- 
cause at that point all valve events combine to produce 
the best economy and efficiency, and the smoothest all- 
around performance is obtained. With regard to overall 
efficiency and a view of limiting friction and wear, 
present valve gears should not be operated at cut-offs 
shorter than 20 per cent. The periods of piston stroke 
at which valve events occur change rapidly as the cut- 
off is shortened betwen 25 per cent and mid-gear, with 
the result that wide variations in pressures are produced 
throughout the stroke. At the very short cut-offs, re- 
lease occurs much sooner in the cycle, and compression 
pressure is extremely high, due to a much earlier closure 
and greater pre-admission. *It has been shown by actual 
service tests that compression pressure may build up 
several hundred pounds higher than boiler pressure 
when a large-cylindered locomotive is operated at ex- 
tremely short cut-offs. 

Valve Setting —Effective valve setting is a matter of 
obtaining the best possible distribution of steam from a 
given design and arrangement of valve and valve gear. 
The cost of securing efficient steam distribution is out of 
all proportion to the gain in smooth-working conditions, 
fuel and water economy, and reduced running-gear 
maintenance, resulting from the improved condition. 
The piston thrust on recently-designed locomotives is 
exceptionally high, and careful valve setting is necessary 
in order to obtain good equalization of power ; otherwise, 
severe stresses are set up in the running gear. 

The setting of a well-designed valve gear is compara- 
tively simple, because a close equalization of lead causes 
approximate uniformity of all events. While a close 
equalization of lead is not of vital importance, as it af- 
fects distribution, it is by far the best basis upon which 
to set valves. 

In the long cut-offs, which are only used at slow 
speeds, square port openings are not essential to good 
distribution of power, provided the cut-offs are well 
equalized. However, at the shorter cut-offs, which are 
used at high speed, a close equalization of port openings 
is equally as important as square cut-offs. The end 
and aim should be to obtain the best possible equali- 
zation of valve events in the 25-per cent cut-off position. 
This can usually be accomplished by equalizing the port 
openings and cut-offs after a preliminary adjustment of 
the lead. 


Love Witt Finp a Way—Arthur Whipkey of Uniontown, Pa., 
is ready to testify now that the course of true love never runs 
smooth. Arthur had a “date” with his girl recently and, perhaps 
for the purpose of making an impression, he decided to drive 
over to her house in a locomotive. The enginehouse forces of 
the Baltimore & Ohio at Uniontown finally convinced him that 
stealing a locomotive is not quite the thing to do, but not until 
after Arthur had derailed one engine and made valiant efforts to 
remove another from the enginehouse. 
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Pneumatic Lubricator 
For Engine-Truck Journals 


ECAUSE of the relative inaccessibility of engine- 

truck journal boxes, as well as the unusually 
severe service encountered by these journal bearings, 
the question of proper lubrication has long been a serious 
one, intensified in recent years by the general extension 
of locomotive runs. As a means of overcoming difficul- 
ties with engine-truck lubrication, the Christy pneumatic 
lubricator has been developed and applied to over 60 
mountain-type locomotives on the Illinois Central. This 
lubricator, now supplied by the Locomotive Firebox 
Company, Chicago, is also adaptable for the lubrication 
of trailer-truck and tender-truck journals, providing a 
ready means for forcing oil under pressure into the 
standard waste-packed journal box at predetermined in- 


Unglazed condition of the packing in four truck boxes 
after 10,033 miles 


tervals by the manual operation of a simple air-control 
valve in the cab. The lubricator works whether the lo- 
comotive is standing or operating at high speed and may 
be used to supply normal lubrication, or to permit bring- 
ing a train in, when an emergency such as a hot box 
develops, without delay, cut journals or the possibility 
of bearings being damaged by the application of water. 

The Christy lubricator is simple in design and con- 
tains no complicated mechanism subject to excessive 
maintenance or failures. It consists of an oil reservoir 
or container in conjunction with a cylinder containing 
a floating piston which, under air pressure, moves up- 
ward to draw oil by vacuum into the lower portion of 
the cylinder and again by air pressure is forced sharply 

(Coneluded on page 16) 
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The air-cylinder and oil-reservoir arrangement of the 
Christy lubricator 
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Frigidaire Builds 
Air-Conditioning Equipment 


OR more than a year past the Frigidaire Corpora- 

tion, Dayton, Ohio, refrigeration subsidiary of 
General Motors, has been engaged in research and exper- 
imental work on light-weight air-conditioning equipment 
built into existing railroad rolling stock and as a result 
of this work has developed a unit weighing only 2,405 
lb., exclusive of generators and batteries, with sufficient 
refrigeration capacity to meet the maximum demands 
for service on coaches, dining cars, club, observation 
and sleeping cars. The new Frigidaire equipment is a 
joint development of the General Motors Research 
Laboratories at Detroit, Mich., and the Frigidaire En- 
gineering Division at Dayton, Ohio. The equipment 
represents the adaptation of 16 years experience with 
mechanical refrigeration to the railroad field and is the 
direct result of laboratory research and actual service 
experience on test cars operated in all parts of the 
country during the past summer months. 

The air-conditioning equipment is so designed that 
it may be used as a duct or a ductless system. In the 
development of this equipment, Frigidaire has had as 
its objective the provision of equipment with sufficient 


One of the cooling coils 


flexibility that it is possible to use standard units for all 
types of cars from coaches with large carrying capacity 
to compartment sleepers which carry only a dozen or 
more persons. The equipment is of such type that instal- 
lations will be made in the regular shops of railroad 
companies so that regular railway maintenance employ- 
ees can benefit by the installation work. 

No ducts are necessary except in the case of all-com- 
partment cars. The elimination of the need for ducts in 
turn eliminates the necessity for expensive structural 
alterations in existing cars. The system localizes the 


Standard units designed for in- 
stallation in existing equipment 
weigh only 2,405 lb. 


cooling effect in each section so that odors and smoke 
from one section are not drawn through the entire car. 
However, the cooling coils are designed in such a way 
that they are applicable either to the duct or the ductless 
system, depending upon which may be desired by the 
individual railroad. 

The mechanical unit consists of a four-cylinder com- 
pressor producing five tons of refrigeration when driven 
by a 714-hp. motor and seven tons when a 10-hp. motor 
is employed. The mechanical unit is enclosed in an 
oblong shape housing designed for suspension beneath 
the car underframe. Both compressor and motor are 
readily accessible for routine checking. By suspending 
the compressor unit beneath the car, the necessity for 
permanently blocking vestiules is eliminated. The 
Frigidaire air-conditioning system utilizes the refriger- 
ant Freon or F-12 developed by the Frigidaire labora- 
tories and manufactured by Kinetic Chemicals, Inc., a 
subsidiary of E. I. duPont de Nemours & Co. The 
refrigerant is carried from the compressor underneath 
the car to coils installed in the bulkheads by small refrig- 
erant lines that are invisibly and easily installed without 
alteration of the car structure. 

In the case of a standard sleeping car of 10 sections, 
one drawing room and two compartments, the manufac- 
turers of this equipment recommend two large coils for 
installation in the bulkheads at the ends of the main 
section of the car and smaller coils for the drawing room 
and compartments, and dressing rooms. Fans beneath 
the coils force the air through the cooling coils and grilles 
that deflect the conditioned air in the proper direction. 

Provision is made for the introduction of new air to 
be mixed with the recirculated air. Excess humidity is 
reduced by condensing moisture as the air passes through 
the cooling coils. Road tests have indicated that this 
method produced no objectionable draft at any point in 
the car and that comfortable conditions can be main- 
tained in the berth whether the train is stationary or in 
motion. 

The estimated refrigeration requirement for a sleeping 
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Schematic drawing of the Frigidaire air-conditioning equipment 
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The compressor and condenser is a compact unit designed 
for suspension beneath the car underframe 


car operating under maximum heat and humidity con- 
ditions is five tons and the same amount of refrigeration 
is required for a diner with a seating capacity of 36 
passengers and a crew of six. In the case of diners, the 
kitchen is not air-conditioned mechanically, but a curtain 
of cool air between the kitchen and the dining room is 
maintained of sufficient magnitude effectively to prevent 
any infiltration of food odors from the kitchen. This 
method is said not only to provide a barrier to air flow 
between the dining space and the kitchen but also helps 
to cool the kitchen to a temperature several degrees 
below that normally experienced. 

Modern day coaches with a passenger capacity of 70 
to 80 persons are estimated to require approximately 
seven tons of refrigeration under.maximum conditions 
and the Frigidaire compressor unit is designed with 


r 


A Pullman installation in a small compartment 
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sufficient capacity to meet these requirements. The air- 
conditioning equipment is supplied by the manufacturer 
ready for installation by the railroads in their own shops 
and by their own employees. Since all the equipment is 
standard, mechanical units and coils are interchangeable, 
making it possible to keep replacement stocks at shops 
at a minimum. 

All cars using this equipment will be equipped with 
thermostatic control, making it possible for the equip- 
ment to function properly on runs on which cars go 
from one extreme of temperature to another. 

In anticipation of the desire of passengers for the 
addition of moisture in the winter time and for light 
heating in the fall and the spring, when it is not de- 
sirable to use the ordinary steam heating of the car, 
the coil and fan assemblies are so designed that a small 
heating coil and a steam jet may be installed and the air 
circulated by the regular blowers. It is claimed that 
the control of humidification by this equipment will 
overcome the abnormally dry indoor atmospheric con- 
ditions and will, at the same time, lower the steam re- 
quirements for heating. 


Preliminary Research and Tests 


During the past month a Pennsylvania Railroad din- 
ing car, No. 7956, was taken off its regular run between 
New York and Washington after about 27,000 miles of 
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service. This diner has been in use for some time as a 
test car on which engineers of the Frigidaire laboratories 
have been experimenting with the possibilities of light- 
weight air conditioning equipment built into existing roll- 
ing stock. The car was completely air conditioned with- 
out any changes to its construction other than minor 
cutting of the bulkheads since no additional insulation 
and no ducts were used. 

The equipment used on this car differs from the new 
Frigidaire air-conditioning unit in that it consists of two 
21-ton capacity Frigidaire compressors placed in the 
steward’s linen closet and air-cooled condensers with 


separate motor-driven fans slung beneath the car under- 
frame in line with the battery box. Two cooling coils 
are placed behind the bulkhead partitions at either end 
of the car. Outlet grilles are provided for the cool air 
ahead of each coil and return grilles at the rear of each 
coil for recirculated air. Multivane blowers send the air 
through the blowers and a regulated amount of fresh air 
is drawn through filters by the main blowers. It is said 
that although the car was in daily use and the equipment 
functioned day after day under summer heat and hu- 
midity, the original charge of the refrigerant, Freon, or 
F-12 has not been replenished. The car travelled ap- 
proximately 27,000 miles in service with no other at- 
tention given it than normal routine inspection. 

The power for the operation of the two compressors 
used in the experimental equipment in this dining car 
is supplied by a 15-k.w. axle generator in conjunction 
with an 800-amp.-hr. storage battery. The electrical 
lines to the compressors are carried from the battery 
box through a single conduit. The energy stored by the 
batteries is sufficient for the operation of the air-con- 
ditioning equipment before the train starts and at times 
when the train is standing in the station, insuring the 
maintenance of comfortable conditions whether the train 
is in motion or not. The motors operating this ex- 
perimental equipment in this diner are rated at 5 hp. 
each and operate on 32-volt direct current. 

The new unit type equipment described in the first 
part of this article is the direct result of the experimental 
work done on Pennsylvania diner No. 7956. It is com- 
pact in design and all of the operating parts, except 
the refrigerant lines and cooling coils, are suspended 
beneath the underframe of the car. 


Pneumatie Lubricator 
For Engine-Truck Journals 


(Continued from page 13) 


downward to discharge the oil through tubing directly 
into the truck-cellar packing and to the hub plate. 
Truck hub-plate lubrication, as well as journal lubrica- 
tion, is thus under direct control from the cab while 
the locomotive is in operation. The pipe connections in- 
clude one %-in. air line to the control valve, con- 
veniently located in the cab, one %-in. air line to the 
main reservoir and a %-in. oil line to the cellars, the 
final connections being through flexible tubing to a spe- 
cial fitting and pipe extension from each cellar. 
Inside of each cellar is a perforated oil-distributor 
pipe, located as high as possible in the cellar behind the 
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journal and provided with a number of oil holes, in- 
cluding one hole in the end to furnish lubrication for 
the hub plate. The lubricator itself, usually mounted 
on the front of the cylinder casting, has an oil reservoir 
of sufficient capacity for long runs. Standard truck 
box cellars are used, to which the pipe with graduated 
perforations is applied in each cellar for spreading the 
vil. Chokes are used when required to assure an equal 
distribution of oil to all cellars. Cellars are packed with 
waste in the usual manner. 

In operating the lubricator, the handle on the engi- 
neer’s control valve is turned to operating position to 
exhaust air from the top of the cylinder. This per- 
mits main-reservoir pressure to raise the piston which 
draws one pint of oil into the lower or small end of 
the cylinder. One minute is required for this opera- 
tion, after which the handle is then returned to normal 
position, which applies air to the upper piston, forcing 
the oil through the manifold and into the cellar pipes. 

On a recent endurance test, four engine-truck cellars 
packed with spring packing, sealed to prevent tamper- 
ing and oiled exclusively by the Christy lubricator, ran 
10,033 miles. after which the bearing surfaces of the 
spring packing were fresh and unglazed. and no sur- 
plus oil was present in the packing or in the bottoms of 
the cellars. Experience on the Illinois Central indicates 
that prior to the use of this device on certain locomotives 
it was frequently necessary to repack oil cellars every 
few hundred miles at intermediate points, and that many 
delays, formerly occasioned en route by the necessity of 
hand-oiling hot boxes, are now eliminated. 


Locomotive Stoker 
Of Small Capacity 


HE S‘andard Stoker Company, Inc., 332 South 
Michigan avenue, Chicago, to meet a demand for 
a stoker of smaller capacity than the present de- 
signs, has built one of rugged, simple construction. 

Distribution of the fuel over the grate area is con- 
trolled by the fireman from manually operated jet 
valves, which are contained in a manifold located in a 
convenient place on the back head of the boiler. Nu- 
merous tests have been conducted with different kinds 
and grades of coal to obtain the best and most flexible 
distribution of coal. 

One of the illustrations shows a general view of the 
s‘oker which, in appearance, is similar to the present 
Type BK or back head design. A feature of this de- 
sign is the location of the automatic fire door, which is 


1 


/ 


hing valve in fk $ 


ae 


i | Glinder and X A, 


E: E A I 7 
ey ah sing ie 


moveme: 


distribvtor pipe end 


General arrangement of the Christy lubricator as applied for lubricating locomotive engine-truck, trailer, or tender- 
truck journals 


16 Railway Mechanical Engineer 


January, 1933 


on the rear of the stoker discharge box, requiring a 
minimum opening in the back head of the boiler. 

The design of the tender trough is simple. The front 
of the tender trough, support and tender bowl are cast 


integral. The rear of the trough and the gear housing 
are also in one piece. Both these parts are made of 
cast steel. The steel plate (trough proper) is riveted 


to the end castings. This design of trough reduces 
maintenance cost, as no fabrication is required. The 
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only wearing piece in the trough proper is a steel plate. 

While the illustration shows the back-head type of 
stoker, the manufacturers will furnish a type discharg- 
ing coal inside of the firebox, or similar to their present 
modified Type B. 

The new stoker is driven by a 5-in. by 5-in. two- 
cylinder, double acting, medium-speed, reciprocating 
engine. This engine was designed to operate in both 
directions; that is, over and under, in either a horizontal 
or vertical position, and to deliver power from either 
end of the crankshaft. Therefore, the engine can be 
located in any desired position on either the left or 
right side of the locomotive or tender. The engine is 
completely inclosed, protecting all working parts. 

When operated in a horizontal position the moving 
parts are lubricated by the splash system and when in a 
vertical position, or on an angle, the force-feed sys- 
tem is used to insure proper lubrication of all moving 
and wearing parts. The reversing’ of the engine is ac- 
complished by a simple and positive method; namely, 
by changing the direction of the steam flow in a revers- 
ing valve, which is conveniently located in the piping 
system. 


View of the stoker engine from the front or cylinder end 
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The minimum capacity of the stoker is approxi- 
mately 575 Ib. and the maximum capacity approximately 
6,700 Ib. of coal per hour. The chart shows the range 
of capacities for this stoker. The solid line shows the 
capacity with a 16 to 1 gear ratio, the minimum being 
1,265 Ib. of coal per hour at 90 r.p.m. of the stoker 
engine and 6,700 Ib. at 550 r.p.m. The capacity with a 
35 to 1 gear ratio, is shown in dotted line, the minimum 
being 577 lb. of coal per hour at 90 r.p.m. of the stoker 
engine and a maximum capacity of 3,064 lb. of coal per 
hour at 550 r.p.m. Range capacities between the gear 
ratios mentioned can be obtained by gear changes in 
the housing at the rear of the tender trough. 


One Hundred Years 
Ago This Month 


January 5, 1833.—“The cut at the head of the Journal 
represents the American Locomotive Engine, PHILADEL- 
PHIA, built at the Westpoint Foundry Works in this city 
[New York] for the Philadelphia, Norristown and Ger- 
mantown Railroad, with a freight car, passenger coach, 
and private carriage attached, by way of showing the ad- 
vantages and facilities which may be enjoyed by the 
inhabitants living in the vicinity of Railroads.” [A re- 
production of the cut to which this item by the editor 
refers was published in the October, 1932, issue of the 
Railway. Mechanical Engincer, page 389.—Editor.] 

January 12, 1833.—This issue of the Journal contains 
a description of an invention by G. V. Borch of St. Croix 
of an electrical telegraph which he thought might be ap- 
plied with great ease to long lines of railroad. In his 
letter to the editor Mr. Borch states: “On the principle 
that the electric fluid can, by means of an insulated con- 
ductor, be conveyed to any distance instantaneously, and 
that where there is any small opening in the conductor 
a spark will appear, which principle has been proved or 
established by numberless experiments, I have discovered 
a mode by which an instantaneous and reciprocal com- 
municator of any intelligence from one place to another, 
at any distance, may be made.” 

January 19, 1833 —This issue contains a discussion by 
“V. D. G.” of the Lexington & Ohio Railroad of the 
performance of certain locomotive engines moving with 
different loads and upon planes of different inclinations 
which were described in the book “The Treatise on Rail- 
roads,” written by Nicholas Wood. In stating his case, 
the writer points out that the principal difficulty in esti- 
mating the performance of these engines is the uncer- 
tainty which seems to exist with respect to the amount 
of the loss of leverage under which the pressure of the 
steam in the cylinders must act in communicating motion 
to the traveling or adhesion wheels. For with respect 
to steam engines in general, a great source of loss in 
power arises from the oblique action of the connecting 
rods in communicating a rotary motion to the crank. 
The writer claimed that the effective force upon the 
crank, during each complete revolution, abstracting from 
inertia and friction, is equivalent to a constant and uni- 
form pressure of very nearly two-thirds of the whole 
force of the steam upon the piston rods, acting at the 
extremity of the crank, in the direction of its motion. 

January 26, 1833—A writer, who signed himself 
“Publicola,” advocates a system of foot railroads over 
which a man can move a load of 29 cwt., or more than 
two horses could draw on a common road at four miles 
and more than a yoke of oxen could draw at two miles 
an hour. 
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EDITORIALS 


Reduced Locomotive 
Failures 


Under the urge for economy in 1932 maintenance ex- 
penditures on the part of steam railroads were cut to 
the bone, but every indication points to the fact that the 
mechanical condition of locomotives kept in service has 
been maintained at a generally high standard. The per- 
centage of locomotives inspected and found defective, as 
reported by the Bureau of Locomotive Inspection, for 
example, has shown a consistent decrease from 65 per 
nae in 1923 to 10 per cent in 1931 and 8 per cent in 
The number of train delays caused by locomotive 
failures is also an excellent criterion of maintenance 
standards, and, on many roads, the number of locomo- 
tive failures on both a time and mileage basis has not 
only failed to increase as might be expected from such 
drastic reductions in maintenance expenditures but has 
actually decreased. On a typical midwestern carrier, for 
instance, the performance in the first 10 months of 1932 
was such as to indicate an average number of miles per 
failure for the year of 161,198, as compared with 160,- 
251 in 1931 and 35,182 in 1924. Reduction in engine 
failures is an important, if not a conclusive, test of the 
excellence of maintenance practices. 
_ The maintenance of pipes, pipe connections and clamp- 
ing devices is an important factor in locomotive failures. 
One railroad, as pointed out in the article, “Locomotive 
Pipe Clamping,” published elsewhere in this issue, prac- 
tically eliminated locomotive failures due to pipe defects 
by developing an improved standard piping installation 
and clamping arrangement which was a great improve- 
ment in this particular detail of locomotive construction. 
Failures caused by broken pipes at such important points 
as the power reverse gear, brake valve, distributing valve, 
etc., were eliminated, and the improved standard piping 
practices adopted not only reduced failures but cut shop 
expense by facilitating the removal and reapplication of 
pipes at general shoppings. 


Technocracy— 
Another Fad? 


Under the guise of engineers and scientists a group of 
men at Columbia University have in recent weeks thrown 
quite a scare into the American public. We look to en- 
gineers for facts and constructive efforts. The Techno- 
crats, who are apparently not a part of Columbia Uni- 
versity, but are housed in its engineering department, 
and at least partially financed by the Architects’ Emer- 
gency Committee, have dramatically presented certain 
facts about the growth and development of industry. 
While some of the data presented obviously need re- 


checking, no one questions but what our mass production. 


methods have greatly complicated matters in this country 
and that we must carefully study industrial and economic 
conditions in order to find ways and means of balancing 
and stabilizing economic forces. 

There is no warrant, however, at least on an engineer- 
ing basis, for certain suggestions that are being spread 
broadcast, to the effect that our entire social and economic 
arrangements must be radically changed if we are to 
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avert disaster. Ordinarily extreme reports of this sort 
are discounted, but unfortunately, in this case, the fact 
that they came from a group associated in some way with 
Columbia Univeysity, and also because they were given 
out by men who claim to be engineers and scientists, has 
caused the public to take them too seriously. The situa- 
tion has also been aggravated by the fact that so many 
of the magazines, as well as the newspapers, have car- 
ried reports of the doings of the Technocrats. 

We do need all the facts that we can get about indus- 
trial development and the effect of the mass production 
era upon economic, social and political forces. The task, 
however, must gone about on a sound engineering 
basis. After the facts have been fully ascertained and 
substantiated, they must be given thorough scientific 
consideration by experts on all of the various factors 
involved in the economic and social life of our own coun- 
try and of the world at large. Because of the complica- 
tions of modern life, the problem of integrating these 
facts and devising ways and means of balancing the 
economic forces is stupendous. It will, however, have 
to be performed by some group or groups that are less 
interested in dramatic presentations and loose publicity 
than are the Technocrats. 

It is doubtful if any greater service can be rendered to 
humanity at this time than by promoting economic re- 
search, with a view to balancing the forces of production, 
distribution and consumption. The Twentieth Century 
Fund in its report for the year 1931, shows that 102 
major foundations interested in social service work used 
less than two per cent of their appropriations for that 
year in the study of economics and the causes which lie 
behind our present economic distress. The total grants 
for that year amounted to $54,600,000, but only $824,000 
was used for economic research. 


The Prospects for 
New Equipment 


Under the title “Brighter Outlook in Railroad Supply 
Field,” the January issue of “The Rail,” official pub- 
lication of the Chesapeake & Ohio and Pere Marquette, 
presents an article with some highly pertinent comments 
regarding present conditions and probable future trends 
in the railway equipment and supply field. With rail- 
way orders so few and far between during 1932, these 
comments, carrying an optimistic note and pointing to 
the silver lining behind the clouds of present reduced 
business activity, are more than welcome. 

After showing the greatly reduced installation of new 
equipment on Class I carriers during 1932, the article 
explains that somewhat improved general business con- 
ditions are already reflected in increased car loadings 
and railway revenue which will permit the roads to make 
greater expenditures for maintenance and for new equip- 
ment. It is a fact that the spread between the car-load- 
ing curves for 1932 and for 1931 has showed a steady 
decrease from July to date and at the present rate the 
curves will apparently cross some time in January. It 
has been the invariable experience in the past that as 
soon as business starts to improve following a slack 
period, a large surplus of rolling stock is rapidly wiped 
out and a shortage established which results in a period 
of good business for the supply companies. 
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Commenting on the present condition of railway equip- 
ment as regards depreciation and obsolescence, “The 
Index,” published by the New York Trust Company, 
is quoted as saying: “Our railroads, today, must meet 
the speedy delivery of the truck at distant points. This 
means scheduled freight trains making average pas- 
senger train speeds, which, in turn, makes obsolete many 
of the reserve locomotives now classed as available for 
service. True, many of these reserve locomotives can 
make these necessary speeds with restricted train loads, 
but the maintenance cost of this equipment under these 
new conditions would be unduly high. 

“Likewise, many idle freight cars stored, as in good 
order, will not perform the service which their numbers 
would indicate. The high scheduled speeds of the pres- 
ent-day freight train and other modern traffic demands 
will make it increasingly difficult to maintain in general 
service the more than 800,000 freight cars over 20 years 
old. The cost of repair and maintenance of these cars, 
many with obsolete parts, is often greater than that in- 
volved in the purchase of new cars. For instance, the 
American Railway Association recently estimated that 
no less than 500,000 freight cars will have been scrapped 
by 1936.” 

Cheerful news to the equipment field is also contained 
in the fact that, in addition to the depreciation and ob- 
solescence in idle rolling stock, a considerable amount 
of this equipment is being gradually drawn back into 
service. The low point for surplus freight cars in 1932 
occurred on October 31 when only 545,167 cars were re- 
ported stored in good service and, while this figure in- 
creased somewhat in November and December, due to 
the seasonal drop in car loadings over the holidays, the 
number of surplus cars shows a noticeable tendency to 
decrease, which is another reason for encouragement. 


The Task 
Grows Harder 


Mechanical-department supervisors who have been re- 
‘sponsible for the maintenance of locomotives during 
the past two years have been subjected to pressure and 
required to get results under conditions which three 
years ago would have been considered impossible. In 
imposing these conditions managements have had no 
choice, but nevertheless they owe a debt of gratitude to 
the men who have kept sufficient motive power operating 
with inadequate labor and even more inadequate supplies 
of materials. That the job has so far been done success- 
fully is indicated by the continued improvement in loco- 
motive conditions shown by the report of the chief in- 
spector of the Bureau of Locomotive Inspection for the 
fiscal year ended June 30, 1932. 

Since the beginning of 1930 there has been a steady 
decline in the amount of labor expended on the restora- 
tion of locomotives—a decline which has been at a con- 
siderably poe rate than the decline in locomotive 
mileage. During the late summer and early fall months 
this had reached a point where not more than three- 
fourths of the mileage actually being run out was being 
restored by repairs. The cumulative effect of this grow- 
ing proportion of deferred locomotive maintenance is 
seen in the number of locomotives undergoing or await- 
ing repairs which increased’ from 4,000 in September, 
1929, to 8,400 in September, 1932, and over 9,000 two 
months later. 

Despite this increase in the number of unserviceable 
locomotives, the locomotive mileage had been declining 
at a rate such that there had been a steady increase in 
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the number of locomotives reported as stored service- 
able during the past three years. From a number which 
varied between 4,000 and 6,000 during 1929, the number 
of stored locomotives cumulatively increased to over 
11,600 during July and August, 1932. 

Based. on a comparison of the purchases during 1928 
and 1929, it is evident that the supply of materials has 
not been sufficient during the past two years even to 
provide the material required by the amount of work 
actually performed. Like the amount of work itself, 
this deficiency is becoming progressively larger. For 
1932 as a whole, new materials have not been supplied 
in amount adequate to restore more than half of the loco- 
motive mileage which has actually been run out. For 
the year as a whole not more than 80 per cent of the 
miles run out have been restored by maintenance—a 
fact which strongly points to the conclusion that for 
about one-third of the work actually done the necessary 
material could only have been secured by robbing power 
reported as stored serviceable or awaiting shops. The 
cumulative effect of this material shortage has been such 
during the past two years as to raise a grave question as 
to the serviceability of a very large proportion of the 
locomotives supposed to be stored serviceable. 

So long as the volume of traffic continued to decline, 
such a situation might itself be continued, if not indefi- 
nitely, at least for many months. With a halt in the de- 
cline in traffic, however, even though there be no imme- 
diate marked increase, the situation has reached a point 
where the margin of reserve will disappear with great 
rapidity. Even with declining traffic, motive-power-de- 
partment supervisors have had to do fast work to keep 
from paying the piper. With a steady increase in traffic, 
even though slight, the bill will have to be paid. 


An Appeal to 
The Public 


Regardless of the economic depression which has so 
seriously affected all industries, the railroads, because’ 
of excessive regulation and subsidized competition, have 
been seriously handicapped, even under normal condi- 
tions. : 

American industrial leaders are making a determined 
fight to bring business back to more normal and stable 
conditions. The National Committee on Industrial 
Rehabilitation, headed up by A. W. Robertson of the 
Westinghouse Electric & Manufacturing Company, has 
perfected a strong organization throughout the nation. 
Industries whose credit is such that they can now finance 
improvements which will be needed when conditions 
become more normal, are urged to do so at this time, 
when the work can be done at low unit prices and with- 
out interfering with production.. This campaign is being 
carried on aggressively and effectively. 


Railroads Large Purchasers 


The railroads are large purchasers. In the five years 
previous to 1930 railway purchases averaged well over 
two billion dollars a year. In the past three years they 
have fallen off very nearly one billion dollars a year. 

There are many ways in which the railway plant can 
be so improved that it will function more efficiently and 
more economically. Unfortunately, the credit of the 
railways is such that they can now finance very few of 
these improvements, except for such assistance as is 
extended to them by the Reconstruction Finance Cor- 
poration. Aid has been given by this Corporation to 
such projects as the Pennsylvania Railroad electrifica- 
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tion and the New York Central West Side improvements 
in New York City. Moreover, it has advanced funds 
to several roads with which to build new equipment or 
make heavy repairs to cars and locomotives. This is 
hardly more than scratching the surface, however, and 
real and substantial progress cannot be made until in- 
vestors are assured that the railroads will be given a 
real opportunity to stage a “comeback.” 

While the railroads are naturally greatly interested in 
the excellent work which is being done by, the National 
Committee on Industrial Rehabilitation, they cannot play 
a large part in that program until their credit is greatly 
strengthened. How can this be done? 

The Associated Business Papers, Inc., recently awarded 
the Railway Age the first prize for the best article or 
series of articles published during the year 1931. This 
was for the series of 25 articles on planning for rail- 
way economy, published during the latter half of that 
year. These articles clearly indicated the improvements 
which should be made to insure more economical and 
efficient operation. What is now needed is ways and 
means for financing such improvements. Obviously the 
money cannot be obtained unless the investing public is 
fully assured of the future prosperity of the railways. 


Pointing the Way 


The Railway Age has again rendered a remarkable 
service in pointing the way. With the help of the rail- 
way supply manufacturers and the railroads, a special 
issue was published on December 3, 1932, which was 
directed particularly to the legislators, the regulating au- 
thorities and the public. Clearly, and as concisely as 
possible, considering the immensity of the task, this 
special number explained the importance of the railroads 
to the nation, outlined the present railway situation and 
its causes, and then pointed out what the railroads are 
doing to help themselves and what the public must do to 
foster the railroads in its interest. 

No sane man in this day questions the advisability of 
a certain amount of regulation of common carriers, but 

„clearly the railroads have been over-regulated. The 
Railway Age advocates a retroactive repeal of the recap- 
ture clause and the repeal of the Valuation Act of 1913. 
It points out that rate adjustments should be made more 
flexible and that the suspension power of the Interstate 
Commerce Commission should be withdrawn. It in- 
sists that the railroads shculd be allowed to engage in 
water transport and urges that all types of common car- 
riers—rail, waterway, highway and airway—should be 
subjected to similar regulation. 

Other types of common and contract carriers, subsi- 
dized at the taxpayers’ expense, are seriously endanger- 
ing the railroads—the backbone of American transport. 
The railroads must furnish and maintain their own 
right-of-way and pay heavy taxes on it, such taxes being 
used for carrying on all sorts of governmental activities. 
Other competing carriers operate on rights-of-wav 
furnished and maintained by the taxpayer and such 
taxes as they do pay do not begin to offset the expense 
to which the public is put, let alone contribute anything 
toward the support of other governmental activities. 

The special issue of the Railway Age is unique in 
that the advertisers—the railways and the railway supply 
interests—in many instances utilize their space to tell 
how they are being affected and what steps should be 
taken to overcome the difficulties in which the railways 
find themselves. It is doubtful if any other business 
publication has ever undertaken so important an assign- 
ment in its own field, or in the public interest, or has 
carried it forward in such a unique manner. We are 
proud indeed of our associate, the Railway Age. 
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NEW BOOKS 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY Fuet Associa- 
TION.—T. Duff-Smith, secretary-treasurer, International Rail- 
way Fuel Association, 1660 Old Colony Building, Chicago. 
171 pages, illustrated. Price, $3. 


While it was unanimously decided by the members of 
the Executive Committee of the International Railway 
Fuel Association to eliminate the 1931 convention, the 
twenty-third annual book of proceedings has been com- 
piled in order that the progressive werk of the associa- 
tion in the interest of fuel economy might be continued. 
The 1931 proceedings include addresses by President 
C. H. Dyson, fuel agent, Baltimore & Ohio, and C. B. 
Huntress, executive secretary of the National Coal As- 
sociation, and important papers and discussions by the 
regular committees. The Committees on Diesel Loco- 
motives, Coal Fired Stationary Boilers, and Storage of 
Coal and Oil reported no marked changes or develop- 
ments during the vear and had no reports to submit. 
The Committee on Steam Turbine Locomotives reported 
practically no experimental work being done, the only 
article printed on this subject being one by R. P. 
Wagner, superintendent, Locomotive Department, Ger- 
man State Railways, in the September, 1931, issue of the 
Railway Mechanical Engineer. Only three steam turbine 
locomotives were found to be giving satisfactory serv- 
ice: one each in Sweden, Germany and Argentine. 
The Committee on New Locomotive Economy devices 
limited its report to a summary of progress during the 
year on some of the items carried in previous reports and 
mentioned such new developments as have taken place 
since its 1930 report. The Committee on Front Ends. 
Grates and Ashpans summarized certain features of 
front-end design and practice on locomotives burning 
oil, its information having been secured by inquiries 
directed to 18 railroads operating such locomotives. In 
the report on the Inspection and Preparation of Fuel. 
the committee has endeavored to avoid repetition of 
data given in previous reports which emphasized the 
necessity of good preparation, particularly with respect 
to the cleaning of coal, and various methods of clean- 
ing and inspection. The report of the Committee on 
Oil-Fired Stationary Power Plants. while covering to 
some extent all types of boiler settings, is more confined 
to the settings of boilers as are generally installed in 
the average railway terminal plant. The Committee on 
Fuel Conservation Bulletins and Cartoons bases its re- 
port upon a discussion of Action in advertising to stimu- 
late the will to act in the individual officer and employee. 
The Cral Locomotive Firing Practice report is a review 
of what has been said and written on coal firing practice 
during the past year. The Committee on Fuel Oil 
Locomotive Firing Practice presents a report comparable 
with those of previous years and covers the develop- 
ment of new ideas since the last convention. The Fuel 
Conservation Committee gives thought to the steps 
necessary for continued progress, emphasizing co-opera- 
tion not only between engineman and fireman, but also 
between all departments and the entire personnel of 
each department, from the president of the railway and 
on down the line to the crossing watchman, as the key- 
note of fuel conservation. The report of the Committee 
on Fuel Distribution and statistics is a brief resume of 
the pounds of coal consumed per thousand gross ton- 
miles of freight handled on Class I railroads of North 
America from 1924 to 1930, inclusive. The Commit- 
tee on Locomotive Fuel Stations, makes no report, but 
recommends for study by the committee the crushing 
at the mine large lumps in run-of-mine coal. 
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THE READER'S PAGE 


A Doctor Preseribes 
For Brake Burns 


To THE EDITOR: 

Replying to the question concerning brake burn which 
appeared on The Reader’s Page of the November issue 
of the Railway Mechanical Engineer, if brake burn was 
on wheel of tender truck, I would advance the following 
reasons: Wheel concentrically larger than the mate 
wheel; brake shoe thicker than that on the mate wheel; 
loose bearing adjustment ; excessive wear on the pedestal 
liner ; weak truck spring allowing the brake shoe to ride 
the wheel tread. 

If a pilot or engine truck were involved, I would add 
to this list the possibility of a defective centering device. 

Dr. C. F. Berry. 


Cotter and 
Split Keys 


To THE EDITOR: 

With the advent of winter, car-department men, par- 
ticularly those in the northern section of the United 
States and in Canada, are again faced with several extra 
worries incidental to, and to a certain extent inseparable 
from, cold-weather conditions. Not the least among 
these extra cares is trouble with foundation-brake gears, 
including the dropping of brake beams, largely caused 
by the failures of cotters and split keys in brake-hanger 
pins. These failures usually result in a vigorous cam- 
paign of brake maintenance. But, unfortunately, the 
benefit derived from such belated attention does not give 
immediate relief from the trouble. 

The procedure necessary to insure the best results is 
an intensive all-year program, particularly when cars 
are on repair tracks, of careful inspection of all cotters 
and split keys, replacing those worn out or otherwise 
defective, and properly spreading the wings of any found 
incorrectly applied. Such an all-year maintenance plan, 
faithfully carried out by the car owners, both railroad 
and private line, would not only reduce the high winter 
brake-failure peak, but would also greatly reduce failures 
during the milder seasons of the year. 


A few pointers: Cotters should be of proper size to 
fill the hole in the pin, and, for the conventional brake- 
hanger pin, not less than 3% in. in diameter. Keys 
should be only long enough to provide the necessary 
length of projecting ends for proper bending. The use 
of over-length keys should be discouraged, and such 
over-length keys should never be used where there is 
not sufficient clearance to permit the key to rotate with 
its pin, without the wings striking some obstruction, as 
that action may result in straightening out the key wings, 
thus leaving the key free to work out. Obviously, brake- 
hanger and bracket details should be so designed that a 
rotative straightening out of the key wings cannot take 
place. 

It is highly important that pins be applied so that cot- 
ters and split keys may be readily inspected in train 
yards. On brake-hanger pins, the use of a washer back 
of the key is usually advisable. In splitting these keys, 
each wing should be spread out about 45 deg. If all the 
bend is on one wing, that wing may be greatly weakened, 
due to over-bending, and fail, with the result that the 
key will work out. The same danger exists when both 
wings of a key are over-bent. Furthermore, such keys are 
more difficult to remove, and if re-applied after such 
removal, they are likely to fail. False economy is too 
often practiced in the reclaiming and re-using of cotter 
and split keys, and their re-use is justified only when they 
are in first-class condition. Flat split keys made of thin, 
easily-bent material, should not be used in brake rigging, 
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CANADIAN NATIONAL SHOPS AND ENGINEHOUSES—Beautifica- 
tion work on grounds around Canadian National stations, engine- 
houses, shops and terminals is being continued despite economic 
conditions. A total of 45,000 plants have recently been distributed 
from the company’s greenhouse at Moncton, N. B., for planting 
at various points along the company’s property in the maritime 
provinces. In addition to growing plants for this purpose, 
greenhouses operated by the company also supply cut flowers for 
the dining car and hotel tables and ferns and potted plants for 
hotel decoration. Another gardening activity indulged in by the 
C. N. R. is the annual planting of thousands of fir trees along 
the right-of-way at various points. These take the place of 
snow fences, preventing drifting during winter storms and at 
the same time beautifying the line. 


A Streamlined rail motor car now being tested by the German State Railways 
This new type of rail motor car, which the German State Railways. expect to Pat into service between Berlin and Hamburg during the early part 


of 1933, is said to be ca 


able of „attaining a speed of 93 m. p. h 
at the Maybach Motor 


It is now 
Works in Friedrichshafen, Germany, and experimental runs have already been made with one motor. 


eing equipped with two Maybach Diesel motors of 410 hp. each 
Outwar ly, the 


new car presents an unusual appearance; projecting parts have been done away with wherever possible to reduce air pressure, running gear has 
been enclosed almost down to the roadbed, and the usual buffers with round, flat faces have been replaced by pointed fenders. 
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Car Foremen and Inspectors 


The Milwaukee 
Passenger Car Shop 
By L. B. Jenson* 


RIOR to five years ago eight shops, located at vari- 

ous points on the Chicago, Milwaukee, St. Paul & 
Pacific, repaired and repainted passenger train cars. In 
1927 the passenger car repair work was concentrated at 
Milwaukee, Wis., and since that time the Milwaukee pas- 
senger shop has handled all of the passenger car repair 
work for the railroad. Concentration of work at one 
shop point permits a more advantageous and economical 
operation. 

The 1,300 passenger-train cars owned by the railroad 
are taken into Milwaukee shop for one of three purposes. 
First, they may enter the shop to receive general repairs. 
Second, they may enter the shop to be rebuilt or modern- 
ized. Third, they may enter the shop to be given light 
repairs. During the period, August, 1927, to December, 
1931, an average of 70 cars were repaired each month. 
This was a total in-and-out car movement of over five 
cars, or 21⁄4 car output per working day. 

The average general-repair car remains in the shop 
about 18 working days, a rebuilt or modernized car 55 
days, a light repair car 10 days, and a new built car 40 
days after receipt of the underframe from the blacksmith 
shop. During normal times about 44 of the 69 shop stalls 
are continually occupied by general-repair cars, 11 stalls 
by rebuilt, modernized or new built cars, three by light 
repair cars, and 11 are unoccupied or utilized for other 
purposes than to hold cars. The cars not only move 
through the shop at a fast speed, but they are generally 
“on time.” A check of 2,281 cars turned out showed that 
only 487, or 21 per cent were “late,” that is, failed for 
various reasons to meet their time card or scheduled-out 
dates. 

The highest car output obtained in any one month in 
the history of Milwaukee shop was in August, 1927, 

* Superintendent passengercar shop, Chicago, Milwaukee, St, Paul & 
Pacific, Milwaukee, Wis. The accompanying article is a brief abstract of 


two articles published in the September and October issues of the Milwaukee 
Employees Magazine. 


when 103 cars, or 4 per working day, were turned out. 
This meant that a car costing about $1,800 for repairs 
left the shop every two hours of a working day. In 
other months the output has fluctuated from one to four 
cars per day, depending upon the repair program. The 
daily output of cars is always pre-determined, and the 
shop has never failed since August, 1927, to meet its 
output quota. The Milwaukee passenger shop in the 
spring of 1932, washed and painted 138 work-train cars 
and turned them out at the rate of one car every 77 min. 
37 sec. 

In addition to work on cars in its shop, the Milwaukee 
passenger shop manufactures, repairs and assembles a 
large quantity and variety of articles for use by others 
than itself. This material may be anything from a re- 
claimed angle cock to a newly made engineman’s seat 
cushion, or from a new lamp jack to a repaired and 
revarnished office desk. Some idea of the quantity of 
the material turned out can be gained from the following 
facts. In 1929 the wood mill turned out 11,590,678 
board ft. of finished lumber for various purposes. The 
pipe shop in the same year mounted 94,851 air-brake 
hose. 

Many changes have been made in the manner of per- 
forming various work at Milwaukee shop during the 
past five years. A few examples will suffice to illustrate 
new methods or devices, some of which saved pennies 
and others that saved dollars. 

Until a few years ago the rubber which is used to 
weatherstrip the sash of coaches, etc., was cut into strips 
from a roll of sheet rubber by hand by means of a knife 
and straight edge. The mill-cabinet shop installed a 
“home-made” machine that reduced the labor cost of 
cutting the strips from 71⁄4 cents to % cent per sash—a 
7 cents saving. In 1930 the mill-cabinet shop repaired 
7,792 sash that required these rubber strips, so that the 
cutting machine brought $545.44 saving in that year 
alone. 

In May, 1931, a new type of triple-valve clamp was 
designed and installed in the air-brake shop which elimi- 
nated six movements in the cleaning of one valve. This 
device reduced the cleaning cost per valve 4.8 cents. 


Modern passenger car on the transfer table at the Milwaukee shops of the C. M. St. P. & P. 
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Over 15,000 triple valves are cleaned at Milwaukee shop 
annually, so that the yearly saving from this device 
amounts to about $720. 

The Milwaukee passenger shop has now a complete 
spraying performance for both the washing and painting 
of both car-bodies and their stripped parts, and is a 
pioneer in this aggregate spraying method, which, in 
normal times, results in a labor saving of from $24,000 
to $30,000 per year. 

This shop during the years 1927 to 1931 has shown a 
steady decline in the number of personal injuries received 
by its employes. In 1927, 74 employes were injured; in 
1928, 47; 1929, 38; 1930, 14, and in 1931 only 8. Viewed 
from another angle, in 1927 one employe out of every 12 
was injured; in 1928 one out of 17; in 1929 one out of 
20; in 1930 one out of 48, and in 1931 one out of 
every 65. These injuries include reportable, lost time 
and minor. This is a good performance when considera- 
tion is given to the speed and hazard of shop operation. 


Air-Brake-Cylinder 
Maintenanee* 


INCE the brake cylinder is the center unit, around 

which all the other air-brake parts function, it is 
quite essential that the condition of the cylinder be main- 
tained and safeguarded to a high standard. The rank 
and file of air-brake repair men should be familiar with 
the removal of the piston from the non-pressure end of 
the cylinder; also, how it should be well cleaned and 
lubricated. Owing to the importance of the brake- 
cylinder condition, your special attention is directed to 
the following: 

Extreme care should be exercised when removing, 
cleaning or replacing the piston, that the packing cup is 
not damaged by excessive bending of the cup or jamming 
it against something while it is out of the cylinder or 
cutting the packing with the edge of the cylinder when 
replacing. 

If the packing is slightly worn on one side, but other- 
wise in good condition, it should be turned so as to 
bring the worn side away from the bottom of the 
cylinder. 

Leather vs. Composition Cups.—Leather cups have the 
pores filled to make them air-tight. From past expe- 
rience, it has been found that this filler becomes soft in 
the summer months. Brake-cylinder pressure then forces 
out the filler, thus causing the pores to be open and leak 
air pressure. 

Composition cups do not have pores. Expander rings 
are required with leather packing, while none is required 
with composition cups. Therefore, the composition cup 
appears to be the most suitable and desirable to cut main- 
tenance cost. 

Cylinder Packing-Cup Application-—Before applying 
a packing cup to the piston, make certain that the studs 
are tight in the piston. If any stud is loose, remove it. 
take off the nut, coat the threads of the piston end with 
white paint and then, using the stud nut, screw the stud 
solid in the piston. Apply the follower and the follower 
nuts, but leave the latter loose enough to carefully adjust 
the packing cup centrally on the piston. Tighten all of 
the nuts lightly ; then, after making certain that the pack- 
ing is still true, draw them firmly and evenly by tighten- 
ing each a little at a time. The latter is to avoid crack- 
ing the follower and causing leakage. 

A free Tt E n echan expect, Westinghouse AT 


Brake Company, before the November meeting of the Car Foremen’s Asso- 
ciation of Chicago, 
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Even where the packing is not removed, the follower 
nuts should be tested with a wrench to note if any are 
loose and, if so, they should be tightened. 

Cylinder Lubrication—The kind of lubricant that 
should be used is one that does not get too stiff in winter 
nor too thin in summer weather. To apply it, use a 
brush. Apply a substantial, uniform coating to the en- 
tire inner surface of the barrel of the cylinder. Care 
should be used in not allowing any lubricant to get near 
the air intake or exit, as the exhaust action of the brake 
when it releases will carry this excess into the triple valve 
or valve mechanism. Also apply a coating of lubricant 
to both the inside and outside of the packing cup. 

To Replace Brake-Cylinder Piston.—Seated or kneel- 
ing in the most convenient position, a little to one side 
(usually to the left) of the open end of the cylinder, 
with one leg extended, non-pressure cylinder head rest- 
ing on knee, and piston facing upward, lift the piston 
and, still keeping its rod as nearly vertical as the release 
spring striking the bottom edge of cylinder will permit, 
enter the piston edgewise into the cylinder. 

Now exerting a moderate pressure on the release 
spring close to the piston (alternating the hands as later 
indicated), press the side of the first finger against the 
packing close to one side of the cylinder and, at the same 
time, use the thumb of that hand, aided by the pressure 
of the other hand on the release spring, to force that side 
of the piston slightly inward. The side pressure on the 
packing must be enough to prevent its being cut or dam- 
aged by the edge of the cylinder end as the piston moves 
inward. Alternate this operation, reversing the hands, 
until the piston is entered sufficiently to prevent its pack- 
ing being damaged by the edge of the cylinder end. 

Next, moving the free hand to the end of the piston 
rod, and slipping a coil of the release spring over the 
bottom edge of the cylinder, as necessary, gradually 
force the piston into the cylinder until its top is two or 
three inches inside. This will require that the rod end 
be gradually raised, but do not raise it more than 
necessary. 

During this time and later, do not allow the upper 
half of the packing to be turned back at all. A dull- 
edged, round-cornered scraper may be used to aid this 
but do not, under any circumstances, use any instrument 
that could cut or scratch the packing. 

Next, raise the piston rod to its normal horizontal 
position without allowing the top of the piston to travel 
inward, thereby insuring against the upper side of the 
packing being doubled back. As the end of the rod is 
gradually raised, work it slightly from side to side and 
pull the bottom of the piston outward fast enough to 
prevent the top from moving inward. 

When the rod is horizontal, push the piston about half- 
way in, then rotate the end of the rod around the center 
line of the cylinder at a distance of about 3 in. If the 
piston binds at any time while being applied, do not force 
it, as to do so may damage its packing. If no binding 
is present, push the piston to the far end of the cylinder 
and, after coating the bolt threads with graphite grease, 
rebolt the head. Draw the nuts uniformly so as to insure 
a full, true and firm bearing of the head against the 
cylinder. Re-apply and connect the push rod or cylinder 
lever. 

The foregoing instructions may have to be varied 
from slightly where there is little room near the open end 
of the cylinder, but should be followed as closely as con- 
ditions will permit. 

Loose Brake Cylinders and Reservoirs.—If the brake 
cylinder moves during application or release, or if any 
of the cylinder or reservoir bolts are loose or gone or lock 
nuts missing, needed repairs must be made by the brake 
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cleaners unless this work has been assigned to other 
workmen ; in which case, brake cleaners will not report 
the brake in good order until any necessary repairs have 
been completed. One man can watch for movement of 
the brake cylinder and reservoir and their supporting 
brackets by bleeding off the brake. Movement of these 
parts causes pipe leakage and breakage. 

When brake cylinders and reservoirs are to be tight- 
ened on their supports, run up.two or three of the nuts 
only sufficiently to bring the bolting flanges into light 
contact with the supports. Then, if the bolting flange is 
not in contact with the supporting brackets at each bolt, 
line up with cut washers where required. A failure to 
do this will result in springing and cracking the auxiliary 
reservoirs and springing the brake cylinders. 


Caleulating the 
Power of Hand Brakes 


By T. B. Aldridge, Jr. 


N the calculation of braking power it is generally 

understood that for freight cars there must be 60 
per cent of the light weight used as a basis to work on. 
Thus, if a car weighs 37,000 1b., the power developed by 
the foundation brake rigging must total 22,500 1b., or 
60 per cent of 37,500 Ib. Assuming a car of this weight 
to have four brake beams, each beam should exert 5,625 
lb. through the shoes to the wheels as retarding force. 
To arrive at this result we know that the estimated push- 
rod pressure of a 10-in. brake cylinder is approximately 
3,925 lb. when the air pressure in the cylinder is 50 
Ib. per sq. in. A total of 22,500 lb., or about six times 
more than the brake cylinder pressure, is the total 
braking ratio of the car, and we all understand that to 
get this increase we use levers. In an 8-in. brake cyl- 
inder, with 50-Ib. pressure per sq. in., the pressure de- 
livered at the piston is 2,512% lb. 

So much for figuring the braking ratio of a car from 
the power or force exerted by air. The object now is 
to explain how to duplicate or equal the brake-cylinder 
pressure with the hand-brake wheel. 
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Diagrams used in calculating hand-brake power 
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Section E, page 93, of the A.R.A. Manual of Stand- 
ard and Recommended Practice states: ‘‘Based on the 
formulas and diagrams shown herein, the hand-brake 
wheel or hand-brake ratchet lever, brake staff at the 
chain, and the hand-brake leverage between the brake 
staff and the cylinder shall be so proportioned that a 
force of 125 lb. at the rim of the brake wheel, or 3 in. 
from the outer end of the hand-brake ratchet lever, will 
develop an equivalent load at the brake-cylinder piston of 
not less than 2,500 and 3,950 1b., respectively, for cars 
having 8-in. and 10-in. cylinders.” 

From the above it is understood that 125 Ib. is the 
force that an average man will use on a hand-brake 
wheel. To obtain the minimum pressure required, or 
2,500 Ib. at the brake cylinder, it will readily be seen 
that it is necessary to increase 125 lb. twenty times, or 
2,500 divided by 125 equals 20, and the leverage ratio 
must be 20 to 1. 

Since it has been noted that the braking force for a 
car with 8-in. equipment is 2,5121%4 lb. when developed 
by air pressure and that it must not be less than 2,500 
Ib. when developed by hand-brake pressure (braking 
force and braking ratio should not be confused), let us 
see how this hand-brake force is developed. 


Developing Hand-Brake Force 


In order to clarify the explanation, Fig. 1 was made 
to represent the brake wheel, the drum and staff con- 
necting the two. Fig. 2 represents the wheel and drum 
elements removed and levers of equal efficiency for that 
single position substituted. Fig. 3 represents the lower 
lever of Fig. 2 raised to the same level as the upper 
lever with the brake staff removed, as it is evident that 
the staff serves only to transfer the stress from the upper 
to the lower level by torsion and has no bearing upon the 
problem involved. 

After reducing the problem of the brake wheel and 
brake-staff drum to a simple problem of levers as shown 
in Fig. 3, the problem becomes one of moments. 

For equilibrium of forces to be arrived at in this 
problem, the moments of opposite forces must be equal ; 
that is, a force of 125 Ib. applied to the long arm has 
a moment of 714 X 125 (diameter of brake wheel, 15 
in.; radius, 7% in.), or 937% in. 1b., which force must 
be resisted by an opposite force acting through the 134- 
in. arm which is 93714 divided by 114. or 750 1b. applied 
to the brake chain. 

Now. in Fig. 4, we note that the 750 lb. transmitted 
to the brake chain is doubled by the action of the sheave 
wheel to 1,500 lb. exerted at the end of the hand-brake 
lever. 

As it has been noted that the moments of opposite 
forces must be equal to produce equilibrium and since 
both forces are known, it remains only to determine the 
length of arm through which these forces operate. 
Therefore, the moment (development) of the force of 
1.500 1b. acting through lever arm B equals and is op- 
posite to the moment (development) of the required 
force of 2,500 lb. acting through lever arm A from the 
point of connection of the chain between the hand-brake 
lever and the cylinder lever. Consequently, 1,500 Ib. 
through B equals 2,500 lb. through 4, or the lever arm 
must be three-fifths of the lever arm B. For example, 
if we assume a lever arm B of 20 in., then the lever arm 
«1 would be 12 in. and the moments of the forces would 
be in equilibrium; thus, 

1,500 x 20 = 30,000 in. 1b. 
which figure also equals 
2,500 x 12. 


This should be easily understood as it is apparent 
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from the above explanation that the calculation of the 
lever system from this point onto the brake shoes, with 
which most carmen have had some practice, is based on 
the equalization of forces acting in opposite directions in 
this same manner, and is applied by figuring the length 
of the lever arm through which a given force must act 
to produce a certain intensity. 

To make this even more clear, it should be remembered 
in making leverage calculations that the product of the 
delivered force and the length of lever between the de- 
livered force and fulcrum is equal to the product of the 
applied force and length of lever between the applied 
force and fulcrum. 

Figs. 5, 6 and 7 indicate three types of levers. Forces 
R operating through lever arm A must always equal 
the force T operating through the arm S to produce 
equilibrium. 


Handy Tool for 
Loosening Stuck Windows 


TUCK windows on caboose and passenger cars as 
well as shop windows are a continual problem 
during the winter months. When sealed by paint, ice or 
moisture they are an aggravation to loosen and move on 
occasions when they must be raised. Seldom is there a 
special tool about the shop with which to safely and 
conveniently loosen them. 

To make a handy tool such as that shown in the illus- 
tration, take not over 4 in. of an old 12-in. hacksaw 
blade. Grind the teeth off on the sides, perfectly smooth. 
Also grind the break into a circular shape, sharpening it 


This little tool made from an old hack-saw blade is handy 
for opening stuck windows 
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with a slow, easy taper. Wrap the pin or hole end with 
a number of turns of heavy cord to make a good finger 
grip. 3 

This tool is just thin enough, thick enough, flexible 
enough and yet strong enough to quickly and easily work 
between the window and slide. The teeth being ground 
off on the sides of the blade, will not scratch the finished 
surface; nevertheless, if necessary, it can be worked to 
cut away any thin film of holding ice or paint quite 
readily. The little tool is handy to keep or carry in the 
pocket. 


Common Conditions 
Causing Hot Boxes 


By P. P. Barthelemy* 


This is the third instalment of a series of definitions 
of terms and conditions directly related to the hot-box 
problem. The second instalment appeared in the Decem- 
ber, 1932, issue of the Railway Mechanical Engineer, 
page 505. 

Babbitt worn through and journal running on brass — This 
gives a higher coefficient of friction than the babbitt and is 
liable to start a hot box. Bearings must not be permitted to 
wear through to the brass. 

Second-hand bearing—Second-hand bearings must not be re- 
used unless the bearing face has been properly machine trued, 
as a bearing re-used on a journal larger than the one from 
which removed will surely cause trouble, as will also one with 
an uneven surface. 

Dust guard—A poor dust guard is one that does not make a 
proper fit, or a dust guard that breaks easily, as a result of 
which possibly the first trip or so the dust guard is broken and 
is functioning only in part, or not at all. Dust guards should 
be tough to withstand breakage, should have enough spring to 
meet requirements, should make as nearly as possible a dust and 
water-proof fit around the dust guard collar and should make 
a tight fit over the dust guard opening in the box. 

Dust guard cap missing—This is the wedge shaped cap put in 
the box over the dust guard. When same is missing grit, dust, 
and moisture work down into the box. 

Journal box manufacture—Out of gage due to undetected im- 
proper manufacture. Journal boxes should be carefully gaged 
for all vital measurements before being accepted from the manu- 
facturer. 

Worn box—A worn roof of a box prevents free movement of 
the wedge. Defective lid opening prevents tight closure of the 
lid. Worn back end prevents proper functioning of the dust 
guard. Elongated bolt holes permit disalinement of the box. 

Poor box lid—A lid which does not close tightly or has been 
damaged will permit dust, snow, water, and grit, to sift into the 
box. A lid should make a tight fit over the entire box opening. 

Lid missing or left open—This permits sand, grit, snow and 
water to enter the box. 

Dust guard wall worn away or broken—Permitting foreign 
matter to enter the box. 

Wedge worn to flat surface—This restricts or prevents the 
normal oscillating movement between the wedge and the box, 
thus interfering with the alinement between the journal and the 
bearing. 

Wedge worn or bent at front end—Permits the wedge to dis- 
lodge, thus causing uneven seating of the journal bearing. 

Grit—May be due to boxes not being properly cleaned. May 
also be due to carelessness in the handling of journal bearings 
and wedges, dropping them in the dirt, or on a dirty floor, etc. 

Wheels improperly mounted—That is, not equally spaced with 
relation to the center line of the axle. 

Wheels of unequal circumference — This causes the small 
wheel to crowd the rail, which results in excessive collar pres- 
sure. 

Wheels mounted wobbly—That is, being bored out of center, 
or at times diagonally, causing the wheel to wabble, which pro- 
duces a pounding action on the bearing. 

Wheels slid flat, shelled, comby, chill-worn spot—These four 


* Assistant master car builder, Great Northern, St. Paul, Minn. 
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conditions cause hot boxes on account of the hammering action 
on the bearings. 

Wheels badly tread worn—This tends to keep the wheels from 
shifting from side to side on the rails to meet running condi- 
tions, and causes an excessive amount of friction between the 
ends of the bearings and the collars of the journals. 

Wheels with worn flange—Usually the wheel with the worn 
flange is smaller than the mate, probably due to wearing faster 
on account of softer material. The small wheel crowds the 
rail and may cause excessive collar friction on both journals. 


Passenger-Car Air-Brake 
Instruction Rack 


IR-BRAKE instruction cars are necessary for giv- 
ing instructions on air-brake devices and train 
handling to the various railroad employees whose duty 
brings them in contact with the operation and handling 
of these devices. However, it is impossible to devote 
sufficient time to passenger-car air-brake men to permit 
them to make tests: themselves while attending lectures. 
The portable test rack, shown in the illustration, was 
devised for the purpose of having the air-brake men, 
including the supervisors, demonstrate the manner in 
which tests are made by them. When it is found that 
they are not thoroughly familiar with the instructions 
they are carefully instructed by a competent air-brake 
supervisor, and then permitted to make a further demon- 
stration on the rack. 
It is constructed from 3%-in., by 3%-in. angles welded 
together to which are attached an emergency, service and 
an auxiliary air reservoir. Sufficient area is provided 


——'" 


Portable test rack for the instruction of passenger-train 
service employees 
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in the application of small reservoirs and air-brake pipe 
to represent the same area of pipe as is standard on a 
passenger car. A complete universal valve is attached 
and coupled in the same manner as it is on a car with 
the brake cylinder. Two angle cocks and air hose are 
provided and a single car testing device is erected over 
the emergency reservoir in a position as to permit 
coupling the air hose. 

The air-brake man who is to demonstrate his ability 
to perform the various tests first closes the bleed cocks 
on the reservoirs, closes the two angle cocks, charges the 
brake-pipe system and couples the single car-test device 
in much the same manner as he would do on the actual 
car. He then begins the regular tests, starting with the 
brake-pipe leakage test and the others in order. 

Occasionally the instructor will create a slight leakage 
in the piping arrangement by opening a small pet cock 
to cause the demonstrator to complain of leakage. This 
however is the only defect that is effected but being de- 
tected in the first test it causes the air-brake man to be 
on the alert for other defects. 

After completing the test in a satisfactory manner the 
air-brake man is given a card which is signed by the in- 
structor and indicates that he is qualified to make air- 
brake tests of passenger trains. The test rack is then 
loaded and shipped to another passenger car terminal 
where an instructor is selected and the men at that point 
given a similar examination. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division ts called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Handling Line Refuses to Pay 
Expense of Joint Inspection 


On December 26, 1931, the Wichita Falls & Southern 
advised the Union Tank Car Company that UTLX car 
No. 15080 was involved in a derailment on its line and 
that the car had been taken to its Callfield, Tex., shops 
for repairs. The Union Tank Car Company advised 
the railroad that when repairs were completed to forward 
the car to its plant at Sugar Creek, Mo. It also re- 
quested that a defect card be attached to the car to cover 
any unrepaired defects or wrong repairs, or, in lieu of 
this, the tank car company would have a joint inspection 
made with the delivery railroad on arrival of the car at 
Sugar Creek. The handling line requested the tank car 
company to have a representative present at its Callfield 
shop upon completion of repairs to the car, as a defect 
card would not be issued because there would be no 
defects existing. The tank car company was agreeable 
to sending a representative to Callfield to make this joint 
inspection, provided that the railroad would reimburse 
the company for the traveling expense of its representa- 
tive. This the railroad refused to do and, after the re- 
pair work on the car had been completed, a joint in- 
spection with an inspector of the Fort Worth & Denver 
City was made. The repaired car was forwarded to 
Sugar Creek where a joint inspection was made. The 
tank car company claimed that it was not required to 
send a representative to inspect the repairs made and to 
assume all the expense of making such an inspection. It 
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contended that it. had handled the matter in compliance 
with the first paragraph of Rule 12 and that a defect 
card should have been issued by the railroad to cover all 
wrong repairs to the car. In its statement the owners 
pointed out that the billing-repair card received from the 
railroad compared with the joint-inspection certificate, 
showing the location of the improper repairs to the tank 
to be similar to the location shown on the billing-repair 
card. In its statement the Wichita Falls & Southern 
pointed out that the practice of making an inspection at 
its shop after a car had been repaired was customary of 
other tank-car owners. Thus, if any changes were de- 
sired, such work could be done while the car was still in 
the shop. The railroad pointed out that it had not been 
its practice to pay the expense of the car owner’s repre- 
sentative. It contended that as the car owner did not 
send a representative and that the joint inspection made 
in the shops of the railroad showed the car to be in good 
condition, it was not required to furnish a defect card 
as had been requested by the tank car company. 

The Arbitration Committee rendered the following de- 
cision April 7, 1932: “The contention of the Union Tank 
Car Company is sustained.”—Case No. 1698, Union 
Tank Car Company, vs. Wichita Falls & Southern. 


Emergency Brake Application—Owner 

Responsible for Damaged Car 

Wilson Car Line refrigerator car No. 2491 was badly 
damaged while being handled in Chicago, Burlington & 
Quincy train second 74, east of Rome, Iowa, on March 

, 1931. 
intermediate, side and end sills; wood side plates, meta! 
center channels, bent draft arms, body bolster, and 
journal boxes; and a number of miscellaneous repairs 
to the car body. According to the agreed statement of 
facts, the circumstances under which the car was dam- 
aged were as follows. A train of 75 loaded cars was 
being handled at a speed of about 25 m.p.h. when the 
clamp on an air hose gave way on the thirty-first car 
from the rear end of the train. This caused the air 
hose to blow off the line, thus causing an emergency 
application which damaged the W. C. L. car No. 2491. 
This car was the thirty-seventh car in the train from the 
head end. The car owners wrote to the railroad on 
March 10, 1931, requesting that the damaged car be for- 
warded to the owners at Chicago. The railroad replied 
to this letter under date of April 2, 1931, stating that 
the car had been damaged due to an emergency applica- 
cation and the damage was such that the load had to be 
transferred to another car. This letter also pointed out 
the fact that the road’s master mechanic had not in- 
formed the proper authorities as to the extent of the 
damage to the car and that he had loaded it into a gondola 
car in order to forward it to Chicago. It was also pointed 
out in this letter that the damage was due to the poor 
condition of the longitudinal sills and to an old fracture 
in the steel center sills, and that the car had buckled 
down just inside the body bolster, practically demolish- 
ing the car body. No other car, the letter stated, was 
damaged in this train. On April 4, the car owners wrote 
to the railroad complaining of the manner in which the 
car had been forwarded and requesting that the road 
furnish additional information with respect to the cir- 
cumstances which led to the car being damaged. As 
the result of this letter the railroad furnished reports 
from the train conductor and engineman, train master 
and wrecking master. All of, these reports were to the 
effect that the car had buckled and come down between 
the trucks. The car owners claimed that the railroad 
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The damage consisted of broken wood center, ` 


was responsible for the damage to this car, including 
the cost of unloading from the gondola, because the 
evidence submitted by the railroad showed that the end 
of the car had dropped down on the rails. Furthermore, 
the fact that two journal boxes had been damaged was 
evidence that the car had been derailed and was there- 
fore subject to the provisions of Rule 32. The owners 
denied that the car was in bad condition as claimed by 
the railroad. In its statement they pointed out that the 
car had received a general overhaul in 1923, at which 
time new steel channels, center and intermediate sills 
and end sills were applied, as well as new cast-steel draft 
arms. It contended that the sills were perfectly sound 
but were discolored due to the action of salt brine which 
invariably railroad inspectors, without experience, called 
sills in this condition decayed. It claimed that there was 
sufficient evidence of rough usage without this car being 
derailed and that there were indications that the car was 
off the track and, in evidence thereof, it submitted four 
photographs showing the damage done to the end of the 
car. In its statement the railroad pointed out that this 
was a 50-ton capacity car having a light weight of 49,800 
lb., built February, 1911, with two steel center sills and 
wood longitudinal sills. The railroad stated that its in- 
spection showed that 80 per cent of the breaks in the 
steel sills were old. With reference to the physical con- 
dition of the car, the railroad pointed out that the weak- 
ness of the truss rods was a contributing cause of the car 
buckling. In reply to the statement of the car owners 
that the railroad had not returned the wooden ends of 
the sills and the end sill, the railroad stated that it was 
not necessary to return splintered wood parts which were 
of no scrap value. It submitted a statement from its 
wreck master in which it was pointed out that the body 
bolster, coupler and end of the car was still on the truck 
and in place. It was, therefore, impossible for these 
parts to have been on the ground. Relative to the ex- 
pense of loading and unloading the damaged car from 
the gondola car, the railroad offered to bear this expense 
inasmuch as its master mechanic should have reported 
the fact that it was necessary to load the damaged car 
and await authority to do so from the owner in accord- 
ance with Interpretation 1, Rule 120. The railroad con- 
tended that the proper procedure would have been to 
handle this case as coming under Rule 120, reporting 
with a statement as required by Rule 44 and holding the 
car for the owner’s inspection and disposition. It further 
contended that the car was not damaged in unfair usage 
and was not subject to any Rule 32 condition. That the 
failure of the car was due to its light construction and 
the poor condition of the sills and body-truss rods which 
were not able to withstand the shock. 

The Arbitration Committee rendered the following 
decision: “The car failed as a result of an emergency 
application of the air brakes due to a failure of the air- 
brake hose. There is no evidence of unfair usage within 
the intent of Rule 32; therefore, the car owner is re- 
sponsible. Decision 1677 is parallel.” —Case No. 1699, 
Wilson Car Lines vs. Chicago, Burlington & Quincey. 

Atways BLAME THE Rariroap.—On the Gulf, Mobile & North- 
ern, as on other railways, they are accustomed to having the rail- 
road get the blame for a great many things, but a recent occur- 
rence, for which the G. M. & N. got the blame, seems to deserve 
some sort of prize. It seems that a Mobile business man blamed 
the railway for making him late for work. Residing in the 
vicinity of the Government Street station in Mobile, where the 
railway skirts the residential section, this man told his employer 
that it was his custom to leave the breakfast table and start for 
the office as train No. 1 whistled for the station. This normally 
got him to work on time. But he claimed that the train was 10 
min. late the other morning, and consequently, so was he. 
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In the 


Back Shop and Enginehouse 


Locomotive-Pipe 
Clamping 


Y means of a carefully co-ordinated and intensive 
effort, the Missouri-Kansas-Texas has in the past 
four years effected a notable improvement in the clamp- 
ing of the numerous pipe lines now carried on modern 
power. In 1928 nine train- delays on this road were 
chargeable to locomctive-pipe failures and, in addition, 
numerous leaks and pipe defects were repaired by en- 
ginemen on the road, not resulting in reportable train 
delays. The program of improved piping was initiated 
in 1928 and, in the past two years, there have been no 
locomotive failures or train delays on the Katy, charge- 
able to pipe defects on any of the repiped locomotives. 
Most of the failures in Katy locomotive piping, as 
formerly applied, occurred around the distributing-valve, 
brake-valve and air-reservoir connections, being caused 
by vibration due to improper and insecure clamping 
practices, such as, clamping pipes to running boards, 
using an insufficient number of clamps, using make-shift 
clamps and multiple clamps which are likely to slip, etc. 
Short pipe nipples frequently broke and, in many cases, 
pipes were not threaded far enough into the fittings. 
For example, two important trains were delayed owing 
to a failure of the pipe connection to the power-reverse 
gear. Trouble has been experienced on other roads be- 
sides the Katy with locomotive-pipe failures at this 
point, these troubles being generally charged to vibra- 
tion, and, in at least one instance, a flexible connection 
being suggested as the only remedy. Investigation on 
the Katy developed that the hole in the reverse-gear 
operating valve was not tapped out large enough to take 


more than three or four threads of the 34-inch pipe, 
and the obvious solution was to tap out the hole large 
enough to take a full 3% in. of thread. In addition, an 
extra clamp was applied to the air pipe, consisting of a 
bent angle iron, bolted to the head of the power-reverse 
gear and provided with a U-clamp in one end, tightly 
bolted around the pipe to hold it rigid. 


How the Improved Pipe-Clamping 
Method Was Developed 


The application of power-reverse gears on all large 
Pacific-type passenger and main-line freight locomotives 
afforded an opportunity to revise the main reservoir loca- 
tion and general piping layout including an improved, 
standardized, pipe-clamping arrangement which would 
produce the results desired. Realizing the impractica- 
bility of developing a satisfactory pipe-clamping arrange- 
ment on the drawing board alone, a study was made of 
locomotives in service to find out which pipes appeared 
to be subject to excessive vibration and which pipe clamps 
and clamping methods were most effective in overcom- 
ing this vibration. Special consideration was given to 
clamping methods which expedite the removal and re- 
application of piping when locomotives are in the shop 
for general repairs, including, particularly, lagging and 
jacket removal. As a matter of fact, each class of loco- 
motive was actually piped first and the piping diagram 
put on the drawing board afterwards. 

One of the first things discovered was that cab loca- 
tions varied slightly, even on locomotives of the same 
class, and it was necessary not only to fix the cab but also 
the brake valve positions before any real progress could 
be made in developing a standardized piping layout. In 


Pacific type locomotive equipped with the new Katy standardized piping installation 
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addition, running board brackets were relocated con- 
sidering the requirements both of the running boards and 
the pipe clamping. 

In general, the clamping method adopted by the Katy 
calls for pipes supported at intervals not to exceed five 
feet. Multiple clamps are avoided wherever possible and 
replaced by individual U-type clamps, rigidly bolted in 
place. Floating clamps are used to connect all adjacent 
pipe lines at points where a bracket connection to some 
rigid part of the locomotive is impractical. All pipe 
clamps to running boards are avoided in favor of appli- 
cation direct to running-board brackets and other rigid 


Angle-iron bracket and U-bolt clamp used in ‘securely 
supporting 34-in. air pipe line to the 
power reverse gear 


parts. The piping design is laid out to eliminate all pos- 
sible joints, with all one-step bushings avoided and re- 
placed by reducing fittings and face-type bushings. Ball 
joints are specified at reservoir and air-compressor con- 
nections where flexibility is shown to be necessary. In- 
structions have been issued to renew all short nipples at 
each shopping at places where experience indicates that 
trouble may be expected, wrought iron nipples being 
specified at these places subject to failure. 


Locomotive piping blueprint (which appears white in this 
illustration) mounted on a portable wooden frame 
conveniently available to pipe fitters for 
ready reference regarding details 
. of the piping installation 
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With these fundamental principles in mind, standard 
drawings were prepared to a 1!4-in. scale, showing all 
air brake and other locomotive piping, four general 
standard piping diagrams covering most of the power 
now in general use on the Katy. 

When a locomotive has received heavy repairs in the 
shop and is ready for the application of piping, a blue 
print of the standard piping diagram is issued to the shop 
and mounted on a portable frame conveniently available 
for the information of the pipe foreman and the pipe 
gang. When the possibility of standardized piping was 
first suggested, pipe foremen believed the idea to be im- 
practical. In reality they found that this ready reference 
to the blue print by pipe fitters relieves the foreman of a 
large amount of detail in deciding where joints, bends, 
clamps and other parts shall be located. Previous cut- 
and-try methods are eliminated by the new arrangement. 
Pipes are cut in advance. A generally improved quality 
of pipe-fitting is assured by careful supervision and the 
issuance of detailed clamp drawings (to supplement the 
large standard drawings), standard practice cards and 
manufacturer’s instructions for bending and threading. 

The success of the Katy in establishing a practicable 
standard locomotive piping layout is indicated by the fact 
that, on repiped locomotives, it is no longer possible even 
for veteran pipe-foremen to tell by the looks of the pip- 
ing at which shop any particular locomotive was over- 
hauled last. 


Container for 
Generator Sets 


O prevent damage to head-light generator sets 
which are shipped to repair shops for repairs, the 
metal containers as shown ip the illustration will be 
found: useful. 
The containers are made from a single sheet of 1% in., 
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A container such as this prevents damage to generator 
sets while in transit 
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sheet steel which is cut out at each corner to permit bend- 
ing upward and forming the box. The front and back 
is flanged in order to rivet to the sides, each flange being 
secured by five 14-in. rivets. 

The lid is made from slightly heavier material, 3-in., 
or 4-in., sheet steel preferred. Ordinary strap hinges 
and a hasp and staple are welded to the lid and can be 
attached to the container in the same manner or by rivet- 
ing. The weight of the container can be materially re- 
duced by cutting out portions of the sides and ends as 
shown. 

Handles provided on each side of the container make 
them less difficult to handle, in fact when the generator 
sets are shipped in this manner they are much more 
easily handled notwithstanding the added weight of the 
containers. 


Inspecting Links, Hooks 
And Clevises for Flaws 


ERIODICAL inspections should be made of hooks, 

links and clevises that are used in connection with 

lifting of heavy materials, cars or locomotives. Many 

accidents have resulted due to these parts failing while 

in service and in some cases it has developed that an 

old flaw existed which could have been easily detected 

had a minute inspection been made of the part. A flaw 

in a large clevice, which was being used on a wrecking 

crane by an eastern railroad was responsible for its 

- failure. The locomotive, which was being raised, was 


Clevises and hooks are annealed, whitewashed and in- 
spected after being in service 
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damaged considerably when it fell, but fortunately none 
of the employes who were in the vicinity were injured. 

This accident prompted an investigation. It was found 
that in order to have the tool car on the wrecking train 
present a clean and orderly appearance, clevices, hooks, 
links and other emergency parts had to be painted regu- 
larly, especially after they had been used. Flaws or 
fractures in the metal, even though they approached the 
surface were not visible after the part had once been 
painted. 

It was therefore decided to anneal each part by placing 
them in a furnace, burning off all paint and allowing 
them to cool. Each part was then whitewashed and 
after it became dry was carefully inspected for defects. 
A surprising number of defective hooks were discovered 
as well as a few flaws or fractures in links, clevices and 
steel pins used in the ends of cable. 


Portable Seaffolds 
y For the Boiler Shop 


HE portable scaffold shown in the illustration is 
composed of two 11-ft. double ladders through 
which a scaffold board has been placed to provide a 
suitable support for the boilermakers and other me- 


These scaffold supports are made from used boiler flues 


chanics whose duties require them to work on the out- 
side of the locomotive. 

The ladders are constructed from old flues. Four 
flues being used in each ladder, the ends of which have 
been flattened and an ordinary strap hinge riveted or 
welded to form the top. Treads are made from 1%-in. 
by 1%4-in., angles being cut about 30 in. in length, which 
is an excellent ladder width. The treads can be either 
riveted or welded to the ladder stile. A ™%4-in. chain 
should be attached to the insides of the fourth ladder 
tread to permit the ladder being opened only so far. 

While the scaffold in the illustration is shown erected 
along side of the locomotive boiler during the process 
of the removal of caps, it can be used to just as 
good advantage while hanging air pumps and other 
appurtenances. 


Blowpipe Has Convenient 
Valve Arrangement 
HE Linde Air Products Company, 30 East Forty- 
Second street, New York, has just announced a 


new welding blowpipe, designated as the Oxweld Type 
W-22. Although it has been developed. primarily for 


January, 1933 


use on pipe-line work, its application is not restricted 
to this field. ; 

The new blowpipe is similar to the Oxweld Type W-17 
welding blowpipe except that the oxygen and acetylene 
valves are located on the front of the handle, so that 
flame adjustments may be made more readily by the 
operator while the blowpipe is in operation. Since it is 
preferable to control flame adjustment by means of the 
acetylene valve, this valve is located on the left side of 
the front of the handle where the operator’s right thumb 
can conveniently regulate it. 

The oxygen valve is located on the underside of the 
handle where it may also be easily reached. This ar- 
rangement makes it unnecessary for the operator to use 
his left hand, which is holding the welding rod, to adjust 
the blowpipe valves. 

A special feature of the blowpipe is the long acetylene 
passageway between the acetylene valve and the injector 
which minimizes the possibility of flashback. This is 
accomplished by having three acetylene tubes between 
the rear and front bodies. Thus, the acetylene comes 
from the hose connection up to the valve in the front 
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New Oxweld Type W-22 welding blowpipe, showing both 
detachable tip and one-piece welding heads 


body, passes through a second tube back to the rear body, 
thence through a cross drilling to a third tube leading to 
the injector. 

The ball-type acetylene valve is another feature of 
the Type W-22 blowpipe. This type of valve consists 
essentially of a stainless steel sphere which is hardened 
and ground with extreme accuracy by a new process. 
This sphere gives a narrow line of contact and elimi- 
nates any difficulties which might be caused by the de- 
position of carbon in the valves. 

Oxweld Type W-17 welding heads, both one-piece 
and detachable tip, are used with the Type W-22 blow- 
pipe, and the Oxweld Type CW-17 cutting attachment, 
the W-17 to W-15 adaptor and extra long Type W-17 
welding heads may also be used on the W-22 handle, 
so that the new blowpipe covers exactly the same range 
of work as the Oxweld Type W-17 welding blowpipe. 


Bench for Repairing 
Steam Manifolds 


HENEVER locomotives are in back shops for 
overhauling or are in the enginehouse for re- 
moval of flexible caps the steam manifold is usually 
removed, the main and other steam valves are con- 
ditioned and the joints of the manifold are ground in. 
The work bench shown in the illustration makes this 
task somewhat easier for the reason that it revolves 
and makes it unnecessary to move the manifold after 
it is once placed. 
A piece of boiler plate about five feet in diameter 
will serve as a base and in the absence of a collar to 
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Revolving bench for simplifying manifold repairs 


screw over the end of a piece of 12-in. pipe, the pipe 
can be welded to the bottom plate. The top of the pipe 
should be machined off smooth and the sides smoothed 
so as to permit an outside collar or sleeve to fit down 
over it for a distance of six inches. This sleeve can be 
either riveted, bolted or welded to the top plate. The 
top plate is made from a piece of %-in. boiler plate and 
is four-feet square with the corners rounded. 

Holes can be drilled through the top plate for the 
application of bolts to hold the manifold in position if 
desired, however the weight of the manifold makes this 
unnecessary unless the valves are unusually difficult 
te remove. 

The height of the revolving bench is optional, how- 
ever if it does not exceed 30 in. it will be found best 
adapted to use for the above purpose. 


Efficient Oxyacetylene 
Cutting Machine Installed 


HE illustration’shows a modern oxyacetylene cut- 

ting machine, as ins‘alled in a new building which 
provides unusually good lighting conditions. The in- 
stallation includes the necessary furnace and crane fa- 
cilities for the efficient handling of this important phase 
of railway repair work. 

While the illustration does not show any particular 
operation, several important ones are suggested. In the 
foreground is a blacksmith’s template for a solid-end 
main rod. Most of the railroad shops which are equipped 
with cutting machines make their main and side rods by 
the oxyacetylene cutting process. The general procedure 
is to block out the rod under the big steam hammer, 
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General view of modern oxyacetylene cutting machine in a well-lighted brick and steel shop building 


leaving the ends rough and oversize and blocking out 
the shank square and straight, but only approximately 
Y4-in. over size to provide stock for machining. After 
the rod forging has cooled, the ends are laid out and 
punchmarked, leaving all dimensions 14 in. over the 
finish size. These forgings are then placed in a pre- 
heating furnace and brought up to a temperature of 
about 1,200 deg. F. and allowed to soak. The red-hot 
forging is then placed in position on the cutting-machine 
work table where the ends are profiled, the torch being 
guided by a template placed on the cutting machine table. 

After making both inside and outside cuts on the ends, 
the rod is ready for the finish machine cuts. This method 
of making rods shows a substantial economy over the old 
practice of completely machining the rought forgings. 
The time and cost of forging is substantially reduced, 
due to the fact that the blacksmith does not have to work 
to close limits on the rod ends while the final machining 
operations are reduced to a simple finishing cut which 1s 
considered desirable to remove any possible heat effect 
resulting from the cutting operation. The actual heat 
effect produced by the cutting torch does not penetrate 
the steel to a distance of more than .02 in. or .03 in., so 
that a light finishing cut removes any metal in which 
there might be any small heat cracks. 

The pile of bar iron under the rod template in the 
illustration suggests a number of operations for which 
the cutting machine is effectively used. From stock simi- 
lar to this, brake levers and equalizers of all kinds are 
cut at a cost substantially lower than is entailed in the 
manufacture of similar parts by methods previously em- 
ployed. 

It is interesting to note that the roof trusses in this 
building, as can be seen in the illustration, were fabri- 
cated by welding. 
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Sheet Packing for 
Gasoline and Oils 
HE Garlock Packing Company, Palmyra, N. Y., 


recently placed on the market a new type of sheet 
packing, known as its 660, for gasoline, oil and water 


Garlock 660 sheet packing 
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which is produced by a process that combines granulated 
cork with tough paper fibre into a gasket material. A 
patent has been applied for. 

The cork particles contained in this packing are said 
to give exceptional resiliency and softness; the paper 
fibre adds the durability and toughness necessary for 
packing service and a liquid-proof compound binds to- 
gether the two materials. 

This packing is soft enough to seal flanges or joints 
which may be imperfectly machined or in poor condition 
and it is tough enough to permit its use in paper thick- 
nesses on installations requiring thin gaskets. It is 
claimed that it will not shrink, curl, crack or become 
brittle in stock. 

Garlock 660 is manufactured in all standard thick- 
nesses from .010 in. to % in. In thicknesses less than 
¥ in. it can be supplied in rolls 36 in. wide or in sheets. 
In 1% in. and greater thicknesses it is furnished in sheets 
36 in. square. Gaskets cut to specification from Garlock 
660 are styled Garlock 661. 


Cateh-All for 
Bolts and Nuts 


VERY shop needs a handy catch-all rack for small 
bolts, nuts, etc. The one shown in the illustration 

is easily built from small metal baking pans. These are 
joined, five in a group, by bolting or welding the sides 


A convenient rack for the shop storage of bolts and nuts 


together near each end. Two groups are then joined. 
end to end, in the same way. A small strap is applied 
to the outer ends of each double group by welding or 
bolting and each group is then bolted to the inside of 
four uprights of 11%4-in. by 11%4-in. angles. These angles 
are bent and forged a few inches from the top so that a 
single group of five pans just fits at the top end. 
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Safe Platforms for 
Machine Operators 


N the majority of cases the floors of machine shops 
are of concrete construction and when wet provide an 
excellent ground for the operator should he come in 
contact with the motor of the machine or a wire from 
either the electric light of the motor. There are also 


Platform designed to minimize the danger from electric 
shock 


more or less of an accumulation of borings or metallic 
chips from the lathe or drill press that drop to the floor 
and are likely to cause foot injuries to the operators of 
the machines. 

The illustration shows a portable platform which has 
been provided for the machine operators on one of the 
larger railroads and which has prevented many accidents 
which formerly occurred from the above causes. 

The platforms should be of sufficient size to provide 
access to all parts of the machine by the operator. They 
can be constructed from 4-in. by 1%-in. strips of light- 
weight wood with cross strips of the same dimensions to 
prevent sagging. The platforms can be raised when 
cleaning the floor or the particles of dirt can be washed 
out casily if the cleaning is performed with a hose. 


Locomotive Larceny Continvues.—Pretty soon the jails are 
going to be full of railroad enthusiasts who give way to the urge 
to steal a locomotive. Down at Fairview, Okla., the population of 
the local hoosegow was increased by one a few days ago, when a 
Cheyenne Indian from the nearby reservation was removed from 
circulation on a charge of stealing a Santa Fe engine. The In- 
dian. found the locomotive in front of the enginehouse at 1 a.m. 
and, climbing into the cab, he opened the throttle and headed 
north. The enginehouse foreman and the town marshal chased 
the engine by automobile to Orienta, seven miles away, where, 
after being fired upon, the Indian finally brought the locomotive 
to a stop. 
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Among the 
Clubs and Associations 


INDIANAPOLIS (CAR [ĪNSPECTION Asso- 
CIATION.—The new A. R. A. rules were 
discussed at the meeting of the Indian- 
apolis Car Inspection Association held on 
January 9 at the Hotel Severin, Indian- 
apolis, Ind. 


Rar.way Car Man’s Crus or PEORIA & 
Pex1n.—The subject for discussion at the 
Railway Car Man’s Club of Peoria & 
Pekin to be held at the Union Depot, 
Peoria, Ill, at 6.45 p.m. on January 20 
will be changes in the interchange rules. 


Raitway CLUB oF PittsBur+H.—Thomas 
R. Cook, manager, Inspection and Field 
Service, The Baldwin Locomotive Works, 
Philadelphia, will present a paper on The 
Relation of Locomotive Operation to 
Operating Income before the meeting of 
the Railway Club of Pittsburgh at 8 p.m. 
on January 26 at the Fort Pitt Hotel, Pitts- 
burgh. Stereopticon pictures will be used 
to illustrate the paper. 


Toronto Rattway Cius.—“The Case of 
the Railroads Versus Other Means of 
Transportation” was the title of the paper 
presented by M. J. Gormley, executive vice- 
president of the American Railroad Asso- 
ciation, before the meeting of the Toronto 
Railway Club on January 6 at the Royal 
York Hotel, Toronto, Ont. 


CENTRAL Raitway CLUB oF BUFFALO.— 
The forty-four annual dinner of the 
Central Railway Club of Buffalo will be 
held on Thursday evening, January 12, at 
7 p.m. at the Hotel Statler, Buffalo. J. M. 
Fitzgerald, vice-chairman of the Com- 
mittee on Public Relations of the Eastern 
Railroads, will speak on the St. Lawrence 


* 


Waterways—“Who Will Pay?” Officers 
for 1933 will be installed at the Executive 
Committee meeting at 1.30 in the afternoon 


New York RatrLroap.—More than 1750 
members and guests of the New York 
Railroad Club attended its annual dinner 
and sixtieth anniversary celebration at the 
Commodore Hotel, New York, on Decem- 
ber 15. H. H. Vreeland, director of wel- 
fare, Interboro Rapid Transit Company, 
was master of ceremonies and the program 
included brief talks by the President of the 
Club—George LeBoutillier, vice-president 
of the Pennsylvania, —and Mayor-Elect 
John P. O’Brien of New York. Among 
the entertainment features were numbers 
by the New Haven Railroad Glee Club. 


Club Papers 


Safe Handling of Tank Cars 


Chicago Car Foremen’s Association. 
—-Meeting held Monday evening, Decem- 
ber 12, at the Auditorium hotel, Chicago. 
Subject “Tank Cars,” by W. E. Cooper, 
superintendent tank car department, Bureau 
of Explosives, New York. {The ever- 
important subject of the safe handling of 
explosive and inflammable products in tank 
cars, under the regulations of the Inter- 
state Commerce Commission, were covered 
in detail in this address. Mr. Cooper 
stressed particularly the different kinds of 
treatment and handling methods necessary 
with the different classes of commodities, 
maintaining that carelessness or an error 
in judgment in interpreting the regulations 
may result in serious explosions, wrecks, 


* * 


Tank locomotive on the New 
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Zealand Government Railways 


fires, and attendant losses. In order to 
assure safe transportation of these hazard- 
ous commodities, Mr. Cooper also urged 
car foremen and inspectors to use par- 
ticular care in seeing that all tank cars 
loaded with these materials are properly 
placarded in accordance with the regu- 
lations. 


“A Century of Progress” 


Western Railway Club—Meeting held 
Monday evening, December 12, at the 
Hotel Sherman, Chicago. Speaker Rufus 
C. Dawes, president “A Century of Prog- 
ress.” {This meeting of the club was the 
annual social gathering of the year, at- 
tended by club members and guests, in- 
cluding ladies, and featured by a dinner 
and a dance in the Bal Tabarin room of 
the hotel. After some brief entertainment 
features, President O. E. Ward, superin- 
tendent of motive power, Chicago, Burling- 
ton & Quincy, Lines East, presented Ralph 
Budd, president of the Burlington, who in- 
troduced the speaker of the evening. In 
the course of an interesting address out- 
lining the principal features of the “Cent- 
ury of Progress,” Mr. Dawes said that 
this world’s fair, to be held in Chicago, 
will open June 1, 1933, as announced; that 
the fair is solvent; and that it will prove 
an effort of which Chicago and the country 
may well be proud. He said that this is 
the first fair to be financed entirely with- 
out the assistance of local tax-payers. Ar- 
rangements have been made for the United 
States government, as well as most of the 
states and 14 foreign governments, to par- 
ticipate in the exposition. In the Trans- 
portation building, said to have the largest 
unsupported roof area of any building in 
the world, 20 railroads will be represented 
with individual exhibits. In addition, a 
large part of the Baltimore & Ohio cen- 
tennial pageant will be conducted in cos- 
tume, out-of-doors. For purposes of com- 
parison with American practices, the 
“Royal Scott,” crack train of England, 
will be on display at the exposition, 


Draft Gear Maintenance 


Northwest Car Mews Association— 
Meeting held in the Y. M. C. A. building, 
Minnesota Transfer, St. Paul, Minn., Mon- 
day eyening, November 7. Subject “In- 
spection and Maintenance of Draft Gears 
and Repair Track Operations,” by P. P. 
Barthelemy, assistant master car builder, 
Great Northern, St. Paul. [After an ex- 
tensive discussion of the fundamentals of 
draft-gear performance to meet railway re- 
quirements, Mr. Barthelemy said: “The 
draft gear is one of the most important 
parts of the modern car, yet, generally 
speaking, it receives the least attention 
after once being installed. Its working 
parts are pretty well concealed and the 
average inspector or rip track foreman 

(Continued on next left-hand page) 
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A thousand horsepower per axle is the output reached by the 


. 


modern locomotive. « Rods, pins, axles and the whole locomotive structure must endure stresses unthought 


of a few years ago. « But Agathon Steels are ready to meet the new requirements. 
« For years, metallurgists of Republic Steel Corporation have been aware of the trend 
in equipment design and have been developing suitable Agathon Steels for the new 
conditions. « Whether it be springs, rods, axles, motion work pins, tubes or staybolts, 
Republic Steel Corporation has carefully worked out a material specifically to meet the 
conditions of modern railroading. « A material that will be stronger and last longer. 


« Wherever you use iron or steel, consult Republic Steel Corporation for better materials. 


GC EN T RAL A G-L O. Y DIVISION 


REPUBLIC STEEL 


CR Rewer OTR AS ol OFN 


MASSILLON. Sa RS OHIO 


Toncan Iron Boiler Tubes, Pipe, Plates, 
Culverts, Rivets, Staybolts, Tender 
Plates and Firebox Sheets è Sheets 
and Strip for special railroad purposes 
è Agathon Alloy Steels for Locomo- 
tive Parts e Agathon Engine Bolt Stee! 
e Agathon Iron for pins and bushings 
e Agathon Staybolt Iron è Climax 
Steel Staybolts e Upson Bolts and 
Nuts e Track Material, Maney Guard 
Rail Assemblies èe Enduro Stainless 
Stee! for dining car equipment, for 
refrigeration cars and for firebox 
sheets @ Agathon Nickel Forging 
Steel. 

The Birdsboro Steel Foundry & Ma- 
chine Company of Birdsboro, Penna., 
has manufactured and is prepared 
to supply under license, Toncan Cop- 
per Molybdenum Iron castings for 
locomotives. 


“ee 
MOUs OEMUM 
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‘guesses it is all right’ if there is no pro- 
nounced external indication to show it to 
be otherwise. The only wonder is that we 
do not have many times the draft gear 
trouble, as well as damaged cars and 
lading, we do have, due to neglecting the 
proper conditioning of these important and 
expensive mechanical devices. “All car 
owners should adopt the practice of making 
a periodic inspection of draft gears. This 
inspection should be thorough. The draft 
gear should be dropped, carefully inspected, 
and necessary repairs made. At the same 
time, couplers and yokes should receive 
like attention, making a critical inspection 
of yokes in particular for small cracks that 
may be developing. It is also a good prac- 
tice to normalize the yokes in a good 
annealing oven at given periods, the an- 
nealing date to be stenciled in the yoke 
with steel stencils, for future guidance. 
The follower should be inspected for 
cracks, wear and distortion. “With the 
coupler and draft gear down, draft mem- 
bers and other parts are open to free in- 
3pection. Particular attention must be 
given to draft lug rivets. If these are 
loose, they should be cut out and new ones 
driven. The practice of heating loose 
draft rivets with a torch and trying to 
tighten by driving is bad practice, as, for 
obvious reasons, the rivets will again be 
loose in a short time. This is also generally 
true where some of the rivets in a lug are 
sheared or loose and are renewed without 
renewing all the rivets in that stop. After 
all proper repairs have been made, a 
stencil should be applied, preferably to 
draft members near the end of the car, 
showing the date of overhauling. ‘Such 
a program intelligently carried out would 
greatly reduce draft-gear maintenance 
costs, as well as those of couplers and 
yokes, and, keeping these devices up to a 
much higher service standard will save 
costly failures and reduce car maintenance 
costs and claim costs.” 


Pacific Railway Club Discusses 
Fuel Conservation 


Pacific Railway Club — November 
meeting held at the Transportation Club, 
Palace hotel, San Francisco, Cal. Subject 
“Fuel Conservation.” Speakers E. G. 
Sanders, fuel conservation engineer, At- 
chison, Topeka & Santa Fe, Topeka, Kan., 
and R. S. Twogood, assistant engineer, 
Southern Pacific, San Francisco. Mr. 
Sanders was the first speaker and, after 
outlining the importance of fuel conserva- 
tion to railway men in all ranks of the 
service, he enumerated briefly the funda- 
mental factors in fuel economy and madc 
the following comment regard engine- 
crew performance: “It would be proper 
to comment briefly on the variation in the 
fuel performance of individual engine 
crews. It is almost universally true on 
any division that some engine crews will 
burn as much as 20° per cent more fuel 
than other crews handling the same trains 
and under the same conditions. This 
statement can be borne out by road fore- 
men and fuel supervisors. The reason for 
this is, of course, a combination of cir- 
cumstances. Usually the fireman is care- 
less and does not produce the maximum 
amount of steam possible from cach pound 


January, 1933 


of oil fired and the engineman does not 
get the maximum power out of the steam 
delivered at the throttle. Summing up 
briefly the duties of the engine crew, it is 
the duty of the fireman to produce the 
maximum pounds of steam per pound of 
oil fired as is possible and if he does that 
and does not waste any steam through 
pops or blowers, he has done all he can 
to save fuel and his good fuel record can 
be spoiled by an engineman who does not 
use the steam economically. The duty of 
the engineman is to take the steam pro- 
duced and deliver the maximum horse- 
power at the drawbar with the minimum 
amount of steam and if he does this he 
has done all he can to save fuel and like- 
wise his fuel record can be spoiled by a 
fireman who has a low evaporation ratio.” 
Mr. Sanders emphasized the fact that the 
difference in performance of individual 
engine crews is not so much a matter of 
lack of interest in saving fuel as lack of 
information regarding proper firing and 
engine handling, it being the responsibility 
of fuel supervisors and road foremen to 
work with, and properly instruct, the 
engine crews who consistently burn the 
most fuel. {The comprehensive and valu- 
able paper presented by Mr. Twogood was 
on the specific subject “Fuel Conservation, 
with Special Reference to Cracked Fuel 
Oil,” and emphasized the problems which 
confront railroads as a result of the more 
general use of this type of fuel. 


Directory 


The following list gives names of secretaries, 
dates of next or regular mectings and places of 
meeting of mechanical associations and railroad 
choos: 

Aıir-Brake Assocration.—T. L. Burton, Room 


5605 Grand Central Terminal Building, New 
York. 


Arrie Rattway Suppry Assocration.—F. W. 
Venton, Crane Company, Chicago. 

American Rartway Assocration.—Division V. 
—Mecwanicat.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EguipMent Paintinc SEC- 
Tioxn—V. R. Hawthorne, Chicago. 

Division VI.—Purcnases AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division I.—Sarety Section.—J. C. 
Caviston, 30 Vesey street, New York. 

Division VITI.—Car Service Drviston.— 

: ; Buch, Seventeenth and H streets, 
Washineton, D. C. 

American Rartway Toot FOREMEN’S ASSOCIA- 
Tion.—G, G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN Society or MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street 

ACHINE Soe Practice Diviston.— 

. E. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Matertats_ Hanpiinc Diviston.—M. W. 
Potts, Alvey Ferguson Company, 1440 Broad- 
vay, New York. 

IL AND Gas Power Diviston.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuers Division.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

AMERICAN SOCIETY ror Steet Treatinc.—W. H. 
Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AMERICAN Sociery For Testine MATERIALS.— 
C. Warwick, 1315 Spruce street, Phila- 


delphia, Pa. 
AmeERICAN Werpine Sociery.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 


ork. 

AssocraTIOn oF RAILWAY ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, Ill. 

Canapian RaiLway CLuB.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS Association.—A, S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 
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Car Forzmen’s Asscctation or CHicacu.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
egular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, Il. 

Car Foremen’s AssocIaTIon or Omana, Council 
Bluffs and South Omaha Interchange. 
Kriegler, car foreman, Chicago, Burlington 
& Quincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

CentraL RaiLway CLus or BurraLo.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Cincinnati Rartway CLuB.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati. Reg- 
ular meeting, second Tuesday, February, 
May, September and November. 

CLEVELAND AILWAY CLusB.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June; 

y and August, at the Auditorium Hotel, 
st Sixth and St. Clair avenue, Cleveland. 

Eastern Car ForeMen’s Association.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION AssocIATION.—P. 

Pursian, chief clerk to superintendent of 
shops. ec St. L., Beech Grove, Ind. 
Regular meetings first Monday of each 
month, except July, August and September, 
at Hotel Severin, Indianapolis, at 7 p. m. 
Noon-day luncheon, 12:15 p. m. for Execu- 
tive Committee and men interested in the 
car department. 

INTERNATIONAL RaiLroap Master BLACKSMITH'S 
AssociaT1on.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, roit, Mich. 

INTERNATIONAL RAILWAY FUEL ASSOCIATION.— 

Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S 
AssocraTIon.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

Master BOILERMAKER'S ASSOCIATION. —A. F. 
Stiglmeier, secretary, 29 Parkwood street. 
Albany. N. Y. 

NaticnaL Sarety CounciL—Sream RAILROAD 
Szctron.—W. A. Booth, Canadian National, 
Montreal, Que. 

New  Exncrann Rattroap CLus.—W., E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, Tuly, August and September, 
Hotel Statler, Boston. 

New_York RatLtroap Crus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June. 
July and August, at 29 West Thirty-ninth 
street, New York. 

Nortuwest Car Men’s Assocration.—E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting_ first Mondav each month, except 


June, July and August, at Minnesota 
TEIG Y. M. C. A. Gymnasium building, 
t. Paul. 


Paciric RaiLway Crus.—W. Sr Wollner. P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursdav of each month in 
San Francisco and Oakland, Cal., alternately. 

Raitway Business Assocration.—P, H. Middle- 
ton (Treas. and Asst. Sec.), First National 
Bank building, Chicago. 

Rartway Car Mex’s CLUR or PEORIA AND PEKIN. 
—C. I.. Roberts, R. F. D. 5, Peoria, Tl. 
Rartway CLUB or PiırtsBurcn.—J. D, Conway. 

1841 Oliver building. Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex: 
cept June, Tuly and August, Ft. Pitt Hotel, 

Pittsburgh, Pa. 

Rattway Fire Protection Assocratron.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

RaiLway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building. Pitts- 
burgh. Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SoutHern ano Soutiwestern Rariway CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Surrry Men’s Assoctation.—E. H. Hancock. 
treasurer, Touisville Varnish Company, 
Louisville, Ky. Meets” with Equipment 
Painting Section. Mechanical Division Amer- 
ican Railway Association. 

Toronto Raitway Cius.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and August. 

TRAVELING ENGINEER’S ‘AssocIATION.—W.. O. 
Thompson, 1177 East Ninety-eighth street. 
Cleveland, Ohio. 

Western Rattway Crus—J. H. Nash, 1101 
Peoples Gas building, Chicago. Regular 
meetings third Monday in each month ex- 
cept June, July, August and September. 


(Turn to next left-hand page) 
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ACCURATE 
CUT-OFF CONTROL 


c... At an economical cost! 


Accurate maintenance of locomotive cut-off with a minimum of effort 


and with instant response is no longer enough for a power reverse 
gear to supply. « It must do these things at an economical yearly 
cost. « Ten years ago the Franklin Type “E” Power Reverse Gear 
was built to supply what the railroads required at a minimum expense 

for maintenance. « Parts were reduced to a 
~~ minimum; engineering design simplified; spe- 


cial materials were used where the wear comes. 


All these contributed to economy of operation. 
« Ten years of operation have thoroughly es- 
tablished the economy of the Type “E” Gear 
on thousands of locomotives. Specify it for 
its proved economy. 


FRANKLIN TYPE ~E” 
POWER REVERSE GEAR 


FRANKLIN RAILWAY SUPPLY COMPANY. Inc. 


NEW YORK CHICAGO MONTREAL 


Tue Lezig Trane Farr will be held 
on March 5 to 12, 1933, attracting exhibi- 
tors and buyers from all parts of the 
world, as it has for seven centuries. It 
is expected to be five times the size of 
any pre-war fair, comprising exhibits 
from 32 countries and buyers from twice 
as many lands. Early reports indicate 
that moderate prices will be the keynote 
of the Fair which will include over 8,000 
exhibits. Detailed information concerning 
the Fair can be had by addressing the 
Leipzig Trade Fair, Inc., 10 East Fortieth 
street, New York. 


Interchange and Loading Rules 


THE INTERCHANGE Rutes of the Me- 
chanical Division, as revised for 1932, 
effective January 1, 1933, have been ap- 
proved by the Board of Directors of the 
American Railway Association and are 
ready for distribution. 

In order to avoid unnecessary expense, 
the Loading Rules have not been reprinted. 
The recommendations contained in the 
1932 report of the Committee on Loading 
Rules and approved at the 1932 annual 
meeting, and subsequently by letter ballot, 
have been prepared in the form of a sup- 
plement No. 2 to the current Code of 
Loading Rules, effective January 1, 1933. 


Designating Letters for Mechani- 
cal Refrigerator Cars 


As A RESULT of favorable action on a 
letter ballot recently submitted to the mem- 
bers of the American Railway Association, 
Mechanical Division, the following new 
definitions and designating letters cover- 
ing mechanical refrigerator cars have been 
adopted as recommended practice : 

“RP” — Mechanical Refrigerator. — A 
house car equipped with insulation, with 
or without means of ventilation and pro- 
vided with some apparatus or other device 
for furnishing protection against heat 
and/or cold. Apparatus operated by power 
generated inside the car (not through the 
car axle). 

“RPA” — Mechanical Refrigerator.— A 
house car equipped with insulation, with or 
without means of ventilation and provided 


36 


NEWS 


with apparatus or other device for furnish- 
ing protection against heat and/or cold. 
Apparatus operated by power derived 
through the car axle. 


P. R. R. Bureau of New Ideas 


Five YEARS’ OPERATION of the Pennsyl- 
vania’s Bureau of New Ideas have pro- 
duced more than 10,000 suggestions from 
employees of that road for improving the 
service and effecting economies and eff- 
ciencies in operation and methods, accord- 
ing to a recent report covering the five 
year period. Of all the suggestions sub- 
mitted by employees during this period, 25.4 
per cent have been adopted either in whole 
or in part. During the last three years 
one out of every three suggestions received 
was adopted. 

Suggestions have come from employees 
in all departments and from every section 
of the territory in which the Pennsylvania 
operates. The number of suggestions re- 
ceived each year remains about constant, 
but the number adopted has shown a steady 
increase. For instance, in 1928, out of 
2,086 suggestions finally acted upon, 9.2 per 
cent were adopted; in 1929, out of 2,206 
suggestions, 19 per cent were adopted; in 
1930, out of 2,584 suggestions, 32.9 per 
cent were adopted; in 1931, out of 2,120 
suggestions, 33.3 per cent were adopted. 
This year to date, out of 1,246 sugestions 
finally acted upon, 35 per cent have been 
adopted. 

In addition to money awards and other 
forms of appropriate recognition for each 
suggestion adopted, “special” cash prizes 
have been awarded for each of the best 
three suggestions adopted during each six 
months’ period. 


Railroad Cars Built in 1931 


THE BUREAU OF THE CENSUS announces 
that, according to a preliminary tabulation 
of data collected in the census of manufac- 
tures taken in 1932, the value of steam and 
electric railroad cars built in the United 
States in 1931 amounted to $48,840,687, a 
decrease of 80.4 per cent as compared 
with $249,678,748 reported for 1929, the 
last preceding census year. Of the 1931 
total, $43,086,894 was contributed by estab- 
lishments engaged primarily in the manu- 
facture, rebuilding, and repair of railroad 
cars and the remainder, $5,753,793, by rail- 
road repair shops. The total for 1931 was 
made up as follows: Steam-railroad cars for 
passenger service (except self-propelled), 
193, valued at $5,566,296; steam-railroad 
cars for freight service, 15,011, valued at 
$35,010,107; electric railroad cars, 368, 
valued at $7,158,812; self-propelled cars, 
$1,105,472 (number not reported). The 
amount received for repair work plus the 
value of car parts, as reported by the estab- 
lishments other than railroad repair shops, 
aggregated $52,028,863. 

The statistics for 1931, with comparative 
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figures for 1929, are given in the following 
tables. 

The figures for 1931 are preliminary 
and subject to revision. 


Table 1——Summary for the Industry: 
1931 and 1929 


(The figures in this table do not include data 
for railroad shops.) 


Per cent of 

increase (+) 

or decrease 

1931 1929 (-) 

Number of es- 

tablishments. . 150 147 +2.0 
Wage earners 
(average for 

the year) !.. 18,717 40,015 -53.2 

Wages ?.......$25,426,229 $63,387,382 -59.9 
Cost of ma- 
terials, fuel 
and purchased 
electric en- 

er; SYS Zack 59,723,982 223,889,397 -69.7 
Products, total 

value ? ..... 99,458,401 328,220,204 -69.7 

Railroad cars. $43,086,894 225,443,507 -80.9 
Car parts, val- 
ue, and re- 
ceipts for re- 

air work .. 52,028,863 97,267,618 -46.5 
ther products 
(not normally 
belonging to 

the industry) 4,342,644 5,508,989 -21.2 

Value added by A 
manufacture * 39,734,419 104,330,807 -61.9 


1 Not including salaried officers and employees. 
The average number of wage earners is based on 
the numbers reported for the several months of 
the year. In making comparisons the possibility 
that the proportion of part-time employment was 
larger in one year than in the other should be 
taken into account, 

2 Manufacturers’ profits can not be calculated 
from the census figures because no data are col- 
lected for certain expense items, such as salaries, 
interest on investment, rent, depreciation, taxes, 
insurance, and advertising. 

3 Value of products less cost of materials, fuel, 
and purchased electric energy. 


Flagman Required on Light 
Locomotives 


THE MAsSACHUSETTS State Department 
of Public Utilities has dismissed the 
petition of the Boston & Maine asking 
permission to run light locomotives with- 
out a flagman, on those portions of its 
lines where centralized traffic control is 
in effect. By an order of the department, 
all locomotives run without train for a 
distance of ten miles or more must have 
one man besides the engineman and fire- 
man. The present order says that the 
centralized traffic control system must be 
used a longer time before the department 
will be warranted in modifying its rule. 
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Supply Trade Notes 


T. J. Crow ey has resigned as president 
and director of the Transportation Equip- 
ment Corporation, 230 Park avenue, New 
York. 


THE GENERAL OFFICES of the Waugh 
Equipment Company, Depew, N. Y., have 
been combined with the executive offices at 
420 Lexington avenue, New York City. 


THe Morse Twist Dritt & MACHINE 
Company, New Bedford, Mass., is now 
carrying a complete stock of its tools at 
570 West Randolph street, Chicago. 


WALTER HARNISCHFEGER, vice-president 
of the Harnischfeger Corporation, Mil- 
waukee, Wis., has been elected president 
and has been succeeded by Donald B. 
Patterson, general sales manager. 


Georce M. HUNTER, Operating manager, 
Pittsburgh district, of the American Bridge 
Company, has been appointed vice-president 
iu charge of manufacturing operations, 
with headquarters in the Frick building, 
Pittsburgh, Pa. 


Ricuarp R. Parapies, until recently 
railway sales representative of the Arco 
Company, Cleveland, Ohio, has been ap- 
pointed manager of the railway department 
of Beckwith Chandler Company, Newark, 
N. J., manufacturers of paints, varnishes 
and allied products. 


GouLtps Pumps, Inc., has acquired the 
Hydroil Corporation of Lebanon, Ind., 
manufacturers of oil-purifying apparatus. 
The Lebanon plant is being discontinued 
and the business and equipment trans- 
ferred to the Seneca Falls plant of the 
Gould Company. 


H. Barney GENGENBACH, who was for 
several years connected with the Hale 
& Kilburn Company, has joined the sales 
organization of the Heywood-Wakefield 
Company, Boston, Mass. Mr. Gengen- 
bach will be located at the American 
Furniture Mart, 666 Lake Shore Drive, 
Chicago. 


Joun M. Mutuoranp, until recently 
vice-president in charge of sales for the 
O. F. Jordan Company, East Chicago, Ind., 
has become associated with the Youngs- 
town Sheet & Tube Company, Youngs- 
town, Ohio, as special representative of 
railroad sales, with headquarters at Chi- 
cago. 


THE UNITED STATES STEEL CORPORATION 
will consolidate its warehousing or steel 
jobbing business, now conducted by the 
Illinois Scully Steel Warehouse Company, 
by transferring to it similar operations now 
conducted by Carnegie Steel Company. 
The name of the Illinois Scully Steel 
Warehouse Company will probably be 
changed to indicate more clearly its re- 
lation to the United States Steel Corpora- 
tion. The change will be effected not later 
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than January 31, 1933. Charles Heggie, 
now president of Illinois Scully Steel 
Warehouse Company, will continue as 
president of the enlarged company. 


GeorcE E. Doke, formerly president of 
the Association of Manufacturers of 
Chilled Car Wheels, has, at his own re- 
quest, been relieved of active duty and 
granted an indefinite leave of absence. 
H. C. Van Buskirk has been appointed 
executive vice-president in charge of the 
affairs of the association. 


Tue AMERICAN RorLıinG MILL Com- 
PANY, Middletown, Ohio, has acquired the 
properties of the Lake Erie Steel & Blank- 
ing Company, Cleveland, Ohio. M. S. 
Phillips, assistant to the general manager 
of sales of The American Rolling Mill 
Company, has been elected president and 
general manager of the Lake Erie Steel 
& Blanking Company. 


Curtis G. Green has been appointed 
district sales manager of the St. Louis, 
Co., ofice of the Standard Steel Works 
Company, Burnham, Pa. Mr. Green has 
been associated with the Standard Steel 
Works since 1920 and connected with its 
St. Louis office since 1929. Prior to that 
time he was attached to the Houston, Tex., 
office. 


CuHarLES F. BLACKMER, vice-president at 
Cleveland, Ohio, of the American Steel 
& Wire Company, a subsidiary of the 
United States Steel Corporation, has suc- 
ceeded John S. Keefe as president of the 
American Steel & Wire Company, Mr. 
Keefe having requested that he be relieved 
of his duties on January 1. Mr. Blackmer 
retires under the corporation’s pension 
plan. 


GeorGe C. McMuLLeEN has become as- 
sociated with the Tyson Roller Bearing 
Corporation, Massillon, Ohio, as manager 
of industrial sales. Mr. McMullen was 
for 15 years with the Timken Roller 
Bearing Company and had previously been 
associated in manufacturing and engineer- 
ing activities with the Timken Detroit 
Axle Company and the Crane Motor Car 
Company. 


THE BETHLEHEM SreeL Company has 
made a change in its organization as a 
further step toward a unified sales organ- 
ization. The department of railway cars 
and machinery, G. W. Struble in charge, 
is now a part of the general sales depart- 
ment, reporting to Paul Mackall, vice- 
president. Mr. Struble, as assistant to 
vice-president, will continue to be active in 
the sale of products which he has been 
handling and in addition thereto will as- 
sume further duties assigned to him in the 
consolidated sales department. 


W. E. Crocomse, president of the Amer- 
ican Forge (Company, has also been 
elected president of the American Man- 
ganese Steel Company, Chicago Heights, 


Ill, to succeed Wesley G. Nichols, re- 
tired. 


GeorGE M. Barb, chairman of the board 
of the Barco Manufacturing Company, 
Chicago, died in that city on December 21. 


ARTHUR B. JoHNsoNn, who until May, 
1931, was associated with the Standard 
Steel Car Corporation in its sales depart- 
ment, Pittsburgh district, died on Decem- 
ber 18, at Miami, Florida, at the age of 59. 


Georce P. BALpwIn, a vice-president of 
the General Electric Company, died on 
December 7 at Doctors’ Hospital, New 
York. 


Epwin M. Herr, vice-chairman of the 
board of directors of the Westinghouse 
Electric & Manufacturing Company, died 
on December 24 at his home in New York, 
after an illness of several months. Mr. 
Herr was born on May 3, 1860, at Lan- 
caster, Pa. He was educated in the public 
schools at Lancaster and Denver, Colo. 
About 1876, while still in school, he was 
employed as messenger and operator by 
the Western Union Telegraph Company, 
and then served as telegraph operator on 
the Kansas Pacific (now a part of the 


Edwin M. Herr 


Union Pacific) later becoming station 
agent at Deer Trail, Colo. In 1881, he 
entered the Sheffield Scientific School of 
Yale University and was graduated in 
1884 with the degree of Ph.B. He later 
served in the office of the mechanical engi- 
neer of the Chicago, Burlington & Quincy 
at Aurora, Ill, and then as a mechanical 
draftsman, subsequently becoming success- 
sively engineer of tests, superintendent of 
telegraph and finally division superintend- 
ent of that road. In 1891 he was appointed 
division master mechanic of the Chicago, 
Milwaukee & St. Paul (now the Chicago, 
Milwaukee, St. Paul & Pacific) and left 
that work two years later to go to the 
Grant Locomotive Works as general su- 
perintendent at Chicago. In 1894 he was 
appointed general manager of the Gibbs 
Electric Company, Milwaukee, Wis., and 
on the dissolution of this company shortly 
thereafter, Mr. Herr went to Europe to 
(Continued on second left-hand page) 
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QUALITY 


Always 


O FORGINGS 


Quality Materials, Ultra- Modern Equipment, 


Precision Workmanship, Plus a Keen Sense of 
Responsibility Has Accomplished The Fulfill- 


ment of This Pledge. 


Quatuity Att WAYS—QUALITY ALWAYS is more than just a slogan—it is an 
Alco principle consistently adhered to, and an established practice for many years. 
The avowed purpose behind Alco Forgings is to make them, beyond question, the 
best that can be manufactured. 


As locomotive builders, Alco is deeply concerned with keeping forging quality on 
the highest plane so that the locomotives will ‘render a superior service for the 
fewest maintenance dollars. 


Then too, as locomotive builders, Alco is qualified by long experience to interpret 
and execute specifications accurately and with maximum assurance that the forg- 
ings will meet your needs exactly. 

And getting right down to dollars and cents, Alco quality results in operating and 
maintenance economies. Alco forgings, like Alco locomotives, point the sure road 
to profits. 


=Â merican Locomotive Company===== 
30 Church Street New York N.Y. 


study foreign railroad practice. On his 
return to America he re-entered railroad 
service and in 1895 was appointed assistant 
superintendent of motive power of the 
Chicago & North Western; a year later 
he became superintendent of motive power 
of the Northern Pacific. Mr. Herr was 
appointed general manager of the West- 
inghouse Air Brake Company, at Wil- 
merding, Pa., in 1898, remaining with that 
company until 1905 when he was elected 
first vice-president of the Westinghouse 
Electric & Manufacturing Company, and 
when that company entered a receivership 
in 1907 Mr. Herr served as one of the 
receivers and general manager. About a 
year later when the company was reor- 
ganized Mr. Herr resumed his former 
position with the company and in 1911 he 
was elected president, resigning this posi- 
tion in June, 1929, to become vice-chairman 
of the board. During his management of 
the company its business increased from 
about $20,000,000 annually to approximately 
$200,000,000 annually. During a visit to 
Japan in 1920, Mr. Herr was decorated by 
the Emperor of Japan with the Order of 
the Rising Sun in acknowledgment of his 
co-operation in training Japanese students 
at the works of the Westinghouse Com- 
pany. Mr. Herr had always been inter- 
ested in educational matters and devoted 
much of his time in developing an edu- 
cational system for employees of the com- 
pany. He was a member of the Yale 
(University) Corporation and had served 
on the committee in charge of finance of 
that institution. Mr. Herr, in addition to 
being a member of a number of clubs, 
was a director of the American Manufac- 
turers’ Export Association, Radio Cor- 
poration of America, Westinghouse Air 
Brake Company, Westinghouse Electric 
& Manufacturing Company. 


Freperick P. HuntTLey, who resigned 
as vice-president and general manager of 
the Gould Coupler Company and vice- 
president of the Gould Storage Battery 
Company in August, 1917, died at his 
home in New York City, on December 11. 
Mr. Huntley began his business career in 
1888 as a stenographer to the superinten- 
dent of motive power of the New York, 
Lake Erie & Western, now a part of the 
Erie. Shortly afterwards he became as- 
sociated with the Gould interests as a 
bookkeeper and stenographer in the Gould 
Steam Forge, Buffalo, N. Y. In 1892 
Mr. Huntley was made secretary and di- 
rector of the Gould Coupler Company, 
New York, this company having previously 
absorbed the Gould Steam Forge and in 
1900 when the Gould Storage Battery Com- 
pany was formed, he was elected also vice- 
president and a director of that company. 
In 1903 when the plant for the manufac- 
ture of large steel castings was erected at 
Depew, N. Y., in which bolsters, couplers, 
side frames, and miscellaneous railroad 
castings were made, Mr. Huntley had di- 
rect charge of both the erection of this 
plant and its operation afterwards. Mr. 
Huntley resigned as secretary of the Gould 
Coupler Company in 1905 and was elected 
vice-president, general manager and a di- 
rector, which position he relinquished in 
1917, also the vice-presidency of the Gould 
Storage Battery Company. 
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Personal Mention 


General 


Joun Ky te, who has been appointed 
general superintendent of motive power 
and car equipment of the Western region 
of the Canadian National, with head- 
quarters at Winnipeg, Man., as noted in 
the October issue of the Railway Mechan- 
ical Engineer, has served in the mechanical 
departments of several railways in Canada 
for nearly 40 years. He was born on April 
11, 1878, at Toronto, Ont., and after re- 
ceiving his education in the public and 
technical schools at Toronto, he entered 
railway service in 1893, as a mechanical 
apprentice on the Grand Trunk (now part 
of the Canadian National). He left this 
company in 1899 to go with the Canadian 
Pacific as a machinist at Winnipeg, being 
appointed leading hand and shop foreman 
at the Winnipeg enginehouse two years 
later. In February, 1903, Mr. Kyle en- 
tered the service of the Canadian Northern 
(now part of the Canadian National), as 
general foreman at Winnipeg, being ad- 
vanced to assistant master mechanic at 
that place on October 1, 1907. He was 
further promoted to master mechanic, with 
headquarters at Edmonton, Alta., on Jan- 
uary 1, 1912, which position he held until 
March 1, 1923, when he was advanced to 
superintendent of motive power and car 
equipment at Edmonton. Mr. Kyle held 
the latter position until his recent appoint- 
ment as general superintendent of motive 
power and car equipment of the Western 
region. 


W. E. DUNKERLEY, master mechanic of 
the Pasco division of the Northern Pacific, 
with headquarters at Pasco, Wash., has 
been transferred to the Tacoma division, 
with headquarters at Seattle, Wash., where 
he replaces J. A. Marshall, who has been 
appointed assistant master mechanic, with 
the same headquarters. These changes are 
coincident with the abolition of the Pasco 
division and its absorption by the Tacoma 
and Idaho divisions. 


Purchasing & Stores 


B. T. Woop, vice-president and chief 
purchasing officer of the St. Louis-San 
Francisco, with headquarters at St. Louis, 
has been given the title of chief purchasing 
officer under the receiver. 


G. M. BETTERTON, assistant purchasing 
agent on the Southern Pacific, Pacific 
Lines, with headquarters at San Francisco, 
Cal., has been appointed to the newly- 
created position of purchasing agent with 
the same headquarters, in which position 
he will assume the duties of Frank W. 
Taylor, general purchasing agent of the 
Pacific Lines, who has retired. 


Epcar A. Jones, assistant to vice-presi- 
dent of the Lehigh Valley, has been pro- 
moted to purchasing agent, succeeding H. 
J. McQuane, who has retired because of 
ill health. 
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Trade Publications 


Copies of trade publications describea 
in the column can be obtained by writ- 
ing to the manufacturers. State the 
name and number of the bulletin or 
catalog desired, when mentioned in the 
description. 


Lusricants.—“The Importance of Col- 
loidal Graphite Lubricants in Running-In 
Operations” is the title of bulletin No. 
113-3 issued by the Acheson Oildag Com- 
pany, Port Huron, Mich. 


Fiex-Arc WELpERS.—Bulletin No. 16, is- 
sued by the Westinghouse Electric & Man- 
ufacturing Company, East Pittsburgh, Pa., 
is a 20-page illustrated leaflet describing 
the features, characteristics and applica- 
tions of Westinghouse Flex-Arc welders. 


Wroucut STEEL.—A history of Stan- 
dard “Q.T.” (quenched and tempered) 
wrought steel wheels, their processing 
and properties, is contained in an illus- 
trated eight-page booklet issued by the 
Standard Steel Works Company, Burn- 
ham, Mifflin Co., Pa. 


MEcHANICAL Pacxinc.—“A Practical 
Handbook of Mechanical Packing” for 
industrial uses has been issued by the Felt 
Products Manufacturing Company, 1508 
Carroll avenue, Chicago. Samples of the 
packings of metallic and fibrous materials 
described accompany the book. 


STAINLESS STEELS.—‘Stainless Steels and 
Their Uses” is the title of the booklet is- 
sued by the Electro Metallurgical Com- 
pany, 30 East Forty-Second street, New 
York. The booklet contains 20 pages and 
illustrates many applications of stainless 
steels in various industries, including the 
railway industry. 


CarBEX Silicon CarpipE Brick.—The 
General Refractories Company, Philadel- 
phia, Pa., has available bulletins and fold- 
ers on Carbex silicon carbide brick. The 
bulletins describe in detail the character- 
istics of the brick and give illustrations 
of its application for boiler and industrial 
furnaces. 


Five Toots.—Ideal flue tools for loco- 
motive boilers; water tube, marine and fire 
return boilers; condensers, heaters, burners 
and similar units, and oil refiners are de- 
scribed and illustrated in Catalog No. 57 
issued by the Gustav Wiedeke Company, 
Dayton, Ohio. The locomotive tools are 
for power or hand use on arch tubes, cop- 
per ferrules, feedwater heater tubes, small 
tubes, superheater tubes, tube setting ex- 
paners, etc. 


Cone or Tests.—Instruction Pamphlet 
No. 503903, issued by the New York Air 
Brake Company, New York, is a revised 
edition of the Code of Tests for Westing- 
house and New York Triple Valves on the 
No. 3-T Test Rack. The pamphlet is of 
a design similar to previous editions and 
contains diagrammatic views of the No. 
3-T triple valve test rack and piping ar- 
rangement. Instruction leaflet No. 2356 
gives instructions on the use of condemn- 
ing gages for Type K triple valves. 
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IMPROVED SERVICE 
through improved motive power 


When railroad freight trains travelled 15 miles per hour and a shipment from New York 
to Chicago was a matter of weeks there was an opening for competing modes of trans- 
portation that promised better service. « But the freights of today travel at passenger 
train speed. Door-to-door, overnight service is common among progressive roads. « Lima 
Super-Power Locomotives have played an important part in bringing about this change. 
They provide the increased power that makes possible the service demanded by industry 
and they do this at a far lower cost than the locomotives built a few years ago. 
« “Improved service” need no longer be the plea of competing modes of transportation 


that are enjoying public subsidies. 


LIMA LOCOMOTIVE WORKS « Incorporated • LIMA, OHIO 
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Graphical Analyses of 
Mechanical Operations“ 


HE use of graphical charts has increased to such 

an extent that they are even more generally used 

than figures and tables. The eye can understand and 
absorb at one glance information that would require at 
least ten times longer to grasp from statistics and tables. 
Graphical methods in railroads have been extended to 
shops, engine houses and car inspection points. With 
charts and graphs available, it is possible to visualize 
operations in a surprisingly short time that would other- 
wise take weeks of extended observations and long hours 
of work. It is uncanny how easy it is to see, in this 
way, when congestion occurs, man power necessary and 


Tine abstract of a paper presented before the Central Railway Club of 
Bune N Y., at a meeting at oe Hotel Statler on October 13, 1932. 
t Chief mechanical officer, Boston & Maine. 


Locomotive Number 
4011 
4008 
4014 
4004 
4022 
4012 
4010 
4005 
4003 


3008 
3004 


2636 
2357 
2413 
3705 


e29 
443 
631 
615 


18 Arrivals 
15 nee 


By Lawrence Richardson} 


The use of charts simplifies the 
problem of analysis and per- 
mits accurate control of opera- 
tions 


possible ways of easing tight situations. With this 
method it is often possible to correct or improve condi- 
tions without the necessity of a personal inspection. 
When capital expenditures are curtailed, it is even 
more necessary to devise methods and formulate plans 
to study all the possible economies. Usually by mapping 


Fig. 1—Locomotive movements at a medium size engine terminal 
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out the problems graphically, whether it be a straight- 
line method of handling material in a shop, the spotting 
of freight cars on a repair track, or the handling of 
‘locomotives at a congested engine terminal, excellent 
results are invariably accomplished. 

The principal charts used in enginehouse operations 
are those showing forces and locomotive movements. 


Locomotive Number 
2304 
1480 
3216 


236 
418 
419 


| | Switchelr 


Motor 


Cars 


11st 
1152 


Arrivals 
Departures 


filled with power, or moving the engine into the house 
immediately upon arrival and cleaning the fire on the 
outbound movement. 

As each line represents a locomotive, the number for 
each hour can be seen and the number of watchmen can 
be definitely determined. For hostling, the crosses and 
circles determine the amount and the number. When 


Fig. 2—Locomotive movements at a small enginehouse 


Fig. 1 shows locomotive movements at a medium size 
engine terminal despatching 15 locomotives in the 24- 
hour period. The time of arrival of the locomotive is 
shown by a cross and the time of departure,is shown by 
a circle. The sum and location of the arrivals and de- 
partures, crosses and circles, determine the organization, 
the number of fire cleaners, hostlers, watchmen, inspec- 
tors and mechanics needed and also the time when the 
maximum number of locomotives arrive and depart. 
When there are isolated crosses, as will be noted in the 
chart at 12:40 p.m. it can be determined, if economical 
operation can be best obtained by delaying the fire clean- 
ing operation, either on the ashpit track, if the house is 
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3601 
3649 
3652 
3683 


444 


3705 


2666 
2664 
2382 


9 Arrivals 
9 Departures 


Total Engines in House 5 
STANDARD FORCE 


Foreman.__...! 
Caller _-.---- l 
Machinists.__2 
Mach.Helpers_2 
Elec.and A.T.C._! 
Hostlers._.-...2 
Watchmen___.3 
Fire Cleaner.___! 
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Fig. 3—Complete force and locomotives of a small enginehouse 
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there are several isolated circles they can be handled by 
having the hostler set out the locomotive on the out- 
going track ahead of time or by having the engine crew 
take the locomotive out of the house. A similar inbound 
operation is possible with scattered crosses. 

In this particular operation it will be noted that there 
are two distinct groups of movements and neither covers 
a full eight hours. The foreman puzzled at length as to 
how to cover the situation with only one additional 
hostler. The graphical chart clearly showed the answer 
to be a lapping of tricks. This gained the advantage of 
a split trick in effect without actually establishing one. 
When it is possible to handle a terminal with only one 
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or two engine-crew despatchers, the chart will show it 
and will determine the hours. When the number of 
mechanics is limited, particularly when there is only one 
of a class, such as an air-brake repairman, automatic- 
train-control man or electrician, the hours can readily 
be set. The chart is also helpful in determining the 
amount of supervision needed. This is especially so in 
the case of covering a house with two foremen without 
having to resort to the undesirable twelve hour trick. 

Fig. 2 shows a small enginehouse operation. The 
interesting feature in this case was the matter of a 
shifter which would ordinarily have called for an extra 
hostler. A study of the chart showed that, except for 
the shifter, it was possible to concentrate all the work 
in one eight-hour perigd. The shifter was included in 
this shift by having it placed in the enginehouse dur- 
ing one of the lunch periods. 

Fig. 3 shows the complete force and locomotive move- 
ments of a small engine terminal. Each man is rep- 


Line Engines Assigned Pivision 
No. 


resented by an individual line giving the hours on duty. 
The relation of the force to the operation will be seen. 

In working out the consolidation of three engine- 
houses, after the building of the new terminal engine- 
house at Boston, the use of various graphical charts was 
indispensable. This house is located three-quarters of 
a mile from North Station where 342 scheduled trains 
arrive and depart daily. On the north side of the engine 
terminal, less than a mile away, is located the hump and 
classification freight-car yards and on either side across 
the main line tracks are the passenger-car yards. At an 
engine terminal of this size, unless the movements in 
and out are studied and plans developed to relieve the 
peak periods, congestion is bound to occur resulting in 
inefficient operation. 

This is a 50-stall enginehouse, with a total of 12 in- 
coming and despatching tracks with cinder pits, coaling 
and sanding facilities servicing six tracks. 

Fig. 4 shows train movements and enginehouse opera- 
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Fig. 4—Locomotive movements at the new terminal enginehouse—7:00 a.m. to 5:00 p.m. 
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tion for the period 7 a. m. to 5 p. m. The heavy black 
line represents the time the locomotive is in the terminal, 
the dot representing the arrival and the arrow repre- 
senting the despatching time from the enginehouse. The 
light lines represent the running time of the train north 
and west and the return trains south and east. For 


Table I—Track Assignment of A-B-C Groups 


Loco- Sym- Time Train Train Crew In- Out- Due 
motive bol due-at in out on bound bound re- 

No. term. duty puton puton pairs 

z track track 

3212 Al 7.10 A 300 127 1.05 P 6 9 Mon. 
2114 B8 8.00 A 3306 3215 4.10 P 2-T-10 7 Wed. 
3211 B7 8.00 A 3206 315 4.04-P 2-T-10 7 Wed. 
2123 B6 8.10 A 502 513 3.50 P 2-T-10 7 Wed. 
1394 A2 8.20 A 3404 3323 2.00 P 6 9 Mon. 
2122 A3 8.30 A 3310 3325 2.40 P 6 9 Mon. 
3226 A4 8.30 A 312 3409 3.35 P 6 9 Mon. 
1426 B5 8.40 A 5202 5205 3.22 P 2-T-10 7 Wed. 
3622 AS 8.45 A 2504 2537 3.33 P 6 8 Tues. 
1385 A6 9.00 A 3314 3413 4.15 P 6 8 Tues. 
1451 B4 9.15 A 3212 3211 2.52 P 2-T-10 7 Thurs. 
2121 B3 9.45 A 504 509 3.26 P 2-T-10 7 Thurs. 
3603 B2 915A 1306 2529 2.36 P 2-T-10 7 Thurs. 
3609 A7 915A 2506 2539 4.15 P 6 8 Tues. 
1397 A8 9.15 A 306 319 4.28 P 6 8 Tues. 
1017 Bi 9.40 A 3106 3321 1.26 P 2-T-10 7 Thurs. 
1001 C4 9.50 A 3316 3111 4.02 P 2 1 Friday 
2116 C3 10.00 A 1334 1337 3.24 P 2 1 Friday 
1498 C2 10.30A 5300 $305 3.05 P 2 1 ‘Friday 
1010 C1 10.45 A 8218 8225 2.45 P 2 1 Friday 

Cleaning of engines to start out not later than: 

roup 
Group B-1 
Group C-1 


the period 8 a. m. to 11 a. m. there are 44 locomotive 
arrivals or 32 per cent of the total for the 24-hour period. 
From 2 p. m. to 5 p. m. there are 50 departures or 37 
per cent of those for the 24-hour period. The switch 
engines are not shown on this chart. 

Prior to the introduction of a system in handling the 
peak periods, there were times when all incoming tracks 
were filled and locomotives were backed up past the 


Locomotive 


Train 
Arrival { Number 


Number 
A-t 300 
A-2 


Group 
A 


Fig. 5—A-B-C groups—20 selected locomotives 


inbound switch which is only 1,050 ft. from the turn- 
table. In order to relieve the congestion it was neces- 
sary to decrease the number of locomotives handled 
over the ash pit during this peak period. A study of 
this chart disclosed the fact that 20 local passenger loco- 
motives could be segregated and switched onto desig- 
nated tracks. This would relieve the congestion 
appreciably and allow preference to be given to the 
locomotives in through run service. When the incoming 
tracks were cleared sufficiently, the schedule of the 
others was started. 

Fig. 5 shows the 20 selected locomotives arranged in 
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groups; A with eight locomotives, B with eight locomo- 
tives and C with four locomotives. Each locomotive is 
designated by a symbol number A-1 to A-8, B-1 to B-8 
and C-l to C-4. Group A is composed of locomotives, 
first arrival and first departure and they are set on an 
incoming track in the order shown and turned and set 
out for despatchment on a selected track in the same 
order as they arrive at the turntable. Group B is made 
up of locomotives, first arrival and last departure, so it is 
necessary to make a second turntable movement by 
taking locomotives off the rear end of the line-up and 
despatch in time order. Group C engines are reversed 
in order at the turntable. 

An A-B-C locomotive schedule is made out daily by 
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Fig. 6—Ash-pit track conditions before and after the 
A-B-C groups were organized 


the chief engine despatcher for the general foreman, 
switchman and turntable operator showing locomotive 
numbers, trains arriving and departing and assigned 
tracks for incoming and outgoing locomotives. Loco- 
motives in this selected group reach the enginehouse only 
once every week to receive extensive or necessary re- 
pairs. Four locomotives are sent in the house every 
week day except Saturday. During the remaining days 
of the week the inspecting and repairing is done when 
the locomotives are set on the outgoing tracks at the 
engine terminal. 

Fig. 6 shows the arrival and length of time locomotives 
are on incoming tracks before and after using the 
A-B-C method. This system not only decreased the 
average time on the incoming track from more than two 
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hours to less than one hour, but also greatly benefited the 
enginehouse organization by assisting in planning for 
the locomotives usually requiring more attention and 
repairs. In actual practice this method of operation 
entirely eliminated all congestion. 

Furthermore, during the rush or peak load, the track 
capacity has been increased at least 70 per cent, which 
permits even a greater number of despatchments when 
occasion arises. With the present ease of the scheduled 
operations, the ultimate capacity of the enginehouse no 
doubt can be increased beyond original expectations. 


Graphic Charts of Car Inspection and Shop Work 


The use of graphic charts was later extended to an 
analysis of car inspection, used to determine the num- 
ber of inspectors necessary, as well as the working hours. 
While only one chart is shown (Fig. 6), a thorough 
study requires a chart for a full week in order to take 
care of the variations in arrivals and departures. Where 
they do not fluctuate to any extent, the hours can be 
definitely set. However, leeway should be provided by 
arranging for proper notification of the foreman in 
case of unusual delays. The first move in making the 
chart is plotting of the time of arrivals on one line and 
the time of departures on another line. Then lines or 
blocks are drawn equal in length to the train minutes 
required. This is the number of cars, times the man- 
minutes per car, divided by two. Where there is no 
overlapping, two men are sufficient. Where there is 
appreciable overlapping, four or more men are required. 
In many cases the heavy demand in the receiving yard 
precedes the heavy demand in the departure yard. The 
use of a chart will readily show if the temporary trans- 
ferring of men will cover this requirement. 


Charting Costs 


In shops the advantageous use of charts is principally 
confined to material and engine movements. The lining 
out on a scale plan of the shop of the movement of 
individual parts frequently discloses cross and reverse 
movements than can often be eliminated with resultant 
economy. In studying re-arrangement, the most ad- 
vantageous moves can best be determined by these 
methods. 

The use of graphical methods for individual locomo- 


tives, or groups, has been particularly helpful in estab- 
lishing economical mileage between class repairs. 

Fig. 8 shows a locomotive mileage and cost record 
which it is possible to keep up to date with a surpris- 
ingly small amount of clerical work. Mileage is used 
as a base and dollars as ordinates. Radial lines are 
drawn for each repair cost per mile. There is a 26-cent 
line, a 28-cent line, a 30-cent line and so on. The lines 
are readily drawn by the determination of a single point. 
With that and zero as the other point, a straight line 
is drawn. An average cost of 30 cents per mile at 
50,000 miles would be $15,000. At 100,000 miles it 
would be $30,000. A check of each straight line will 
show the same relation to hold at any other point. 

The cost record of an individual locomotive is shown 
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Fig. 8—Locomotive mileage and cost data chart 


on the chart. It starts with the cost of a class repair 
at zero mileage, running costs and mileage being added 
monthly. It is essentially a curve of total cost versus 
total mileage. It is continued until the next general 
shopping. The curve shown covers an actual case and 
shows the loss by running too great a mileage. There 
were two Class 5 repairs, one at 60,000 miles and the 
other at 110,000 miles. The cost at 60,000 miles was 
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31 cents per mile. The Class 5 repair at this point 
fully justified itself because the cost dropped to 30 cents 
at 110,000 miles. However, the Class 5 repair at this 
second point did not justify itself because the cost only 
dropped back to 32 cents, when it was necessary to shop 
for a Class 3 repair. The actual loss was 2 cents over 
the entire 142,000 miles, cr $2,840. 

With charts of each locomotive periodically checked, 
they are particularly useful in determining the eco- 
nomical mileage of each class as well as the proper shop- 
ping of each individual locomotive. 

On the reverse side of the card a record is kept of the 
monthly mileage and monthly ccsts added, the totals 
only being posted on the chart. A record is also main- 
tained of the classified repairs by points and total costs. 


Metal Roof for 
Open-Top Cars 


ANY commodities, such as powdered chemicals, 

cement, small grains, etc., now transported in box 
cars with considerable attendant expense for loading and 
unloading, can, in certain instances, be handled more 
economically in open-top cars, provided some method is 
devised for protecting the loads under adverse weather 
conditions. To meet this need, the Union Railway Equip- 
ment Company, Chicago, has recently developed the 
“Alar” metal roof, so designed that it may be applied to 
hopper or gondola cars now in service. The ends of the 
car are built up slightly, and two substantial structural 
steel channels applied to support a running board along 
the center line of the car. Beneath these channels, and 
supporting them, are two carlines extending from side to 
side of the car and riveted to the center channels. 

The roof is thus divided into two sections, one on 
either side of the running board and each having its in- 
dividual operating mechanism for raising and lowering. 
By reference to the drawing, it will be observed that 
there is a wheel on the end of the car on the opposite 


side from the brake wheel which operates a power unit 
composed of a series of gears which in turn rotate the 
operating rod extending from end to end of the car. 

To this rod are secured the arms or wings supporting 
the roof sheets, and these arms rest at the outer side of 
the roof in pocket castings designed to prevent any shift- 
ing in the roof at that point. The operating rod is se- 
cured not only to the ends of the car, but also at interme- 
diate points, by means of brackets on the carlines. A 
few turns of the hand wheel will raise the roof on that 
side of the car to a vertical position at right angles with 
the running board and provide an open space of approxi- 
mately 3% ft. in width, the full length of the car, for 
loading purposes. 

Each side of the roof relative to the running board is 
operated independently. A ratchet and pawl are also 
provided to retain the roof in the raised position. A 
steel hasp and hook is provided at each end of the car 
on either side for sealing the roof in the closed position. 

The roof sheets are formed at the running board, at 
the eaves and at the ends of the car to prevent moisture 
or foreign particles getting into the interior of the car. 
At each end of the car a vertical channel is applied, to 
which the longitudinal channels, as well as the housing 
for the operating mechanism, are riveted. 

Railroads experience considerable losses, due to the 
pilfering of coal or other commodities loaded in open- 
top hopper cars, and considerable labor expense is in- 
volved during winter in unloading materials which are 
exposed to the weather. The new “Alar” metal roof is 
designed to meet these conditions by preventing losses 
and effecting economies in the expense of loading and 
unloading. 


Loanep Trucks Moven oN Fiat Cars.—The Chicago, North 
Shore & Milwaukee has established a merchandise service be- 
tween Chicago and Milwaukee, Wis., whereby loaded auto- 
trucks and trailers are carried on flat cars. The trucks or 
trailers as received from shippers on trucking companies, are 
mounted on specially designed flat cars where they are blocked 
in place and forwarded to destination. 
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Alar metal roof developed by the Union Railway Equipment Company for use on hopper and gondola cars 
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Modern Locomotive Valves 
And Valve Gears Analyzed 


Part II 


ROM the standpoint of steam distribution, the 

maximum cut-off is by far the most important fac- 
tor in effecting starting capacity. Maximum tractive 
force is the measure of starting capacity, and is obtained 
with the highest possible mean effective pressure in the 
cylinders. At starting, and at very slow speeds, high 
m. e. p. is the result of long cut-offs. 

The proportion that the sum of steam lap and lead 
bear to the total valve travel is what determines the per 
cent of maximum cut-off. The greater per cent the lead 
bears to the sum of lap and lead, the later will be the 
maximum cut-offs. Assuming that a maximum cut-off 
of at least 85 per cent of the stroke is required for start- 
ing reliability, the sum of lap and lead cannot be greater 
than 20 per cent of valve travel. ; i 

From the foregoing, it is evident that an increase in 
either steam lap or lead will cause too early a maximum 
cut-off unless the valve travel is properly proportioned. 
As lead is necessarily more or less of a constant, varia- 
tions in steam lap have by far the greatest influence on 
the maximum cut-off. It is thus proportioning the steam 
lap, and to a slight extent the lead, to the valve travel 
that makes it possible to obtain easily any desired re- 
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striction in maximum cut-off—that is, a limited cut-off. 

In a like manner, exceptional starting power can be 
obtained by arranging the valves for a very late maxi- 
mum cut-off. However, cut-offs later than 90 per cent 
of the stroke are not practical, for the reason that at 90- 
per cent cut-off, the release takes place at approximately 
96 per cent of the stroke, and with release still later, the 
steam could not be completely exhausted from the cylin- 
der before beginning the return stroke. The initial back 
pressure would more than offset the slight gain in posi- 
tive pressure that a later cut-off might accomplish. 

In the standard formula for computing tractive force, 
the pole lt Me ly or a period. o gi Teate ii, Been ae ie 
National Company in the promotion of limited cut-off. he present article 
is the second installment of a three-part article, the first of which was 
published beginning on page 9 of the January Railway Mechanical Engi- 


neer. The final installment, or Part III, will include an explanation of 
the limitations and possibilities of steam distribution valves. 
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By Walter Smith* 


A study of the effect of limited 
cut-off and long valve travel on 
locomotive capacity 


85 per cent of boiler pressure is used, arbitrarily, as the 
factor because that represents the mean effective pres- 
sure usually obtained with a maximum cut-off of about 
85 per cent of the stroke. However, a higher per cent 
of boiler pressure should be used for calculating tractive 


Table I—Trend Toward Longer Valve Travel Since 1905 
Shown by Typical Examples of Valve Arrangements— 


Measurements Expressed in Inches 
1905 1909 1912 1915 1923 1927 1930 
Travel................. 5 6 6 7 7 8 9 
Steam lap 14 la i we if te 1 
Exh ciar. ee BR Se OS ; 


force for the locomotives in which the maximum cut-offs 
are later. Numerous tests have demonstrated that, with 
a maximum cut-off of from 88 to 90 per cent of the 
stroke, a factor of 90 per cent of boiler pressure can 
safely be used. 

By starting reliability is meant the initial revolution 
of the wheels. Without question, very late maximum 
cut-offs make for starting reliability, because with a 
locomotive at rest the chances are greatly in favor of 
both cylinders taking steam; while with shorter maxi- 
mum cut-offs the chances are that one side will be at the 
point of cut-off, and the other side will have to furnish 
the starting power. 


Progress in Locomotive Steam Distribution 


The fact that there have been no radical changes in 
valve events—that is, the period of the stroke during 
which pre-admission, admission, release and compres- 
sion occur—since the early days of railroading, denotes 
the soundness of the theory upon which steam control 
was based. The progress that has been made in the art 
of locomotive steam distribution has had to do with the 
intensive utilization of the expansive properties of steam, 
and the production of high mean effective pressures on 
low steam consumption. ' 

By far, the greatest part of this development has 
taken place during the past 15 years, due to an urgent 
operating demand for high sustained horsepower ca- 
pacity at speeds, along with economical performance. 
The necessary improvement in the distribution and utili- 
zation of steam has been brought about by the introduc- 
tion of long valve travel, and the limited cut-off. Both 
of these features are contributing in no small measure to 
the remarkable efficiency now being obtained from re- 
cent locomotives. 

Long Valve Travel—Since the introduction of the 
Walschaert valve gear in this country, there has been a 
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distinct trend toward longer valve travel, as shown in 
Table I. While the first extremely long-travel valve 
gear was introduced in 1915, it was 10 or 12 years later 
before the practice of using long travel became well 
established. 

The credit for pioneering the use of long valve travel 
must be given to O. W. Young, whose ideas for the utili- 
zation of exceptionally long valve travel, and a wide 
steam lap, were embodied in the Young valve gear which 
was first applied in 1915. The first applications of the 
Young gear were made with 814-in. travel, and about 
four years later, the gear was redesigned for a 9-in. 
travel. 

With few exceptions, valve travel in excess of 9 in. 
has not been used. One notable exception is the new 
Santa Fe 2-10-4 type locomotive which has 97%-in. valve 
travel, and valves arranged for the extraordinarily wide 
steam lap of 3 in. This valve and valve-gear arrange- 
ment probably represents the full travel possibilities of 
our present valve gears. 

The introduction of extremely long valve travel was 
an outstanding development in valve-gear design. This 
feature affords a very simple and desirable means of in- 
creasing horsepower output, and has been an important 
factor in effecting the increased horsepower capacity of 
recent locomotives. Greatly increased valve travel, with 


Admission Port Opening in Inches 


dete Off, tee cals 
Increase in admission port openings accomplished by the 
limited cut-off and long-travel valve arrangements 


Long valve travel can be used to enlarge the capacity 
of a locomotive in the following ways: 

(1) By lengthening the full-gear cut-off, and thus in- 
creasing the maximum tractive force. 

(2) By maintaining the same maximum cut-off, and 
pe the horsepower output by widening out the steam 
ap. 


Table II—Record of Valve Events for Elliptical Diagram Showing Long-Travel Valve Movements 


Measured on piston stroke, in. 


Cut-off Release Compression 
Line ee ea 
No. Per cent F B F B F B 
1 88.4 25 24% 26% 263% H 14 
2 83.0 23% 23 263% 26% 1% 1% 
3 73.0 20% 20% 25% 2454 2% 2% 
4 52.0 14% 14% 22% 22% 4% 4% 
5 26.0 1% 1% 184% 17% 8% 1% 


Measured on valve, in. 


Pre-admission Lead Port opening Valve 

travel 

B F B F B 

0 0 * vs 2% 3 8 te 
ve vs ve Á 2% 2% 7% 
* k te Å 1% 1% Ss% 
ve % Å ts H x 4k 
it K% ts ts u H 3% 


proportionately increased steam lap, economically in- 
creases cylinder power. 

There is some misunderstanding as to the benefits to 
be derived from long valve travel. An increase in valve 
travel without a proportional increase in steam lap has 
no effect whatever on the short-cut-off valve action. It 
merely adds to the over-travel of the valves in full-gear, 
and gives a later maximum cut-off. However, when in- 
creased travel is utilized to widen out the steam lap the 
short cut-off valve events are much improved, due to 
wider port openings and higher valve velocity. 


Piping arrangement of the limited cut-off starting 
ports 
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(3) By combining a longer cut-off and a wider steam 
lap a more powerful locomotive is obtained both for 
starting and at speeds. 

(4) By utilizing the full possibilities of wide steam 
lap in connection with a restricted cut-off. 

At the time when long-travel valve gears were first 
introduced, locomotives were still rated by starting ca- 
pacity, which meant a demand for high initial tractive 
force. Exceptional starting capacity was obtained from 
long-travel valve gears by proportioning the steam lap 
so that a maximum cut-off of from 88 to 90 per cent 
of the stroke was obtained. Locomotives so arranged 
could be depended upon to develop from 6 to 10 per 
cent more than their calculated tractive force, due to 
the fact that the mean effective pressure developed was 
about 96 or 97 per cent of initial pressure. Valves ar- 
ranged for the widest steam lap will utilize the greatest 
per cent of initial pressure, because of more liberal ex- 
haust openings which reduce the choking effect from a 
very late release. 


High Sustained Speeds Now of 
Primary Importance 


The former demand for high initial tractive force has 
been superseded by the necessity for high sustained 
speed. For this reason, there is a growing tendency to 
use a shorter maximum cut-off than that formerly con- 
sidered necessary, and to use the long valve travel as a 
means of increasing the steam lap. The additional start- 
ing capacity derived from the booster has helped to make 
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this arrangement practical. A notable example of this 
recent practice is the new Chesapeake & Ohio 2-10-4 
type locomotives, which have valve gears with 9-in. 
travel with distribution valves arranged for 1-15/16-in. 
steam lap, and an 80-per cent maximum cut-off. 

The most efficient and economical valve arrangement 
is the one with as wide a steam lap as the permissible 
maximum cut-off will allow. Tests have shown conclu- 
sively that locomotives with long-travel valve gears, and 
valves arranged for wide steam lap, can be depended 
upon to develop a much greater percentage of their rated 


Table I1I—Comparison of Valve Events, Travel, Port Open- 
ings and Port Areas, Showing Improvement Effected by 
Long Travel over Conventional Arrangement—Hudson 
Type Locomotive, Cylinders 25 In. by 28 In. 


Conventional, Long travel, 


in. in. 

Valve arrangement 
Valve diameter . vag i > 14 12 
Valve travel ; S4 7 9 
Steam lap......... : ; 115 1% 
bY TR ee A l4 fs 
Exhaust clearance Is A 
Width of valve port .. ja 15, 2% 
Exhaust opening —end of stroke 1% 2 
Exhaust port area—end of stroke . 50.9 sq. in 57.4 sq. in. 

Valve events, full gear 
Cut-off . OPETE Te nea’ 24 23% 
Release . ia T : ee 26 2614 
Closure.......... senate ` $ 1% 1i 
Pre-admission ... .. 1 
Maximum cut-off............. 87 per cent 84 per cent 


Valve events, travel, port openings and port 
areas (25 per cent cut-off) 


Cut-off 


ERRE 4 ‘ 
Release 1744 1744 
Closure... Win Ris ma E i 1% 8 
Pre-ad mission iadi edt atteed Ts Vs 
Valve travel F EE EEEN 21g 4 
Increase in travel velocity 39 per cent 
Admission port opening 
Admission port area.... . 10.6 sq. in 12.55 ve in. 
Exhaust port opening................ 1% 
Exhaust port area......... 53 sq. im 60.98 Pas in. 


power at speed than the conventional narrow-lap ar- 
rangement. As much as 10-per cent increase in horse- 
power has been shown in favor of the wide-lap setting. 
The necessity for wide-lap valves and long-travel valve 
gears is apparent if liberal horsepowers are to be ob- 
tained. 

The improved cylinder performance accomplished by 
wide steam lap is due to the following features: 

(1) Wide port openings for both admission and ex- 
haust, particularly in the early cut-offs. 

(2) Increased valve travel, greater valve velocity, 
quicker full port opening, and longer duration of the 
maximum port opening. 


(3) More accurate timing of valve events, steam vol- 
umes to and from the cylinders more positively governed, 
more decisive control of steam distribution, and piston 
pressures more accurately gaged. 

(4) Decreased influence from lost motion and faulty 
valve adjustments. 

(5) Higher mean effective pressure at all points of 
cut-off. 


Valve Travel in Inches 


roe ive Travel 


10 


30 40 60 

Cut-Off, Per Cent of Stroke 

Comparison of valve-travel curves, showing increase 
effected by wide steam lap 


(6) Less pre-admission, for a given lead, at all points 
of cut-off. 

(7) Full and free pre-release, resulting in a lower 
back pressure. 

(8) Exhaust clearance reduced in proportion to in- 
crease in steam lap, resulting in a later release, longer 
expansion period, and better control of compression. 

One of the elliptical diagrams gives a graphic picture 
of the long-travel valve movement in its relation to pis- 
ton stroke. The data necessary for an analysis of this 
diagram is given in Table II. In order to show the im- 
provement in velocity, port openings, and port areas 
accomplished by long valve travel and wide steam lap, a 
comparison is shown in Table III between the conven- 
tional and long-travel arrangements. Typical examples 
of the valve and valve-gear arrangements used on mod- 
ern locomotives are shown in Table IV, and indicates the 
decided tendency toward long-valve travel. 

The enlarged capacity obtained from long-valve travel 
has fully justified its use, but here as elsewhere, the law 


Table IV—Valve and Valve-Gear Arrangements, Typical Examples of Modern Locomotives 


Railroad: 22.565 4en04eee ed Nor.Pac. C.R.I. C.& N. D.& R. A.T.& Wabash L.V. T.& P. N.¥.C. C.N.R. N.Y.C. C.M.St. C.St. Erie C.&O 
& P. W. G.W. SF: P. & P. P.M.&O 

Type....... eee are 4-8-4 4-8-4 4-8-4 4-8-4 4-8-4 4-8-4 4-8-4 4-8-2 4-8-2 4-6-4 4-6-4 4-6-4 4-6-2 2-8-4 2-10-4 

Year built............ .. 1926 1929 ere 1929 1928 1931 1931 1928 1929 1930 ae 1930 1930 ond 120 

Boiler pressure, Ib. . 210 250 275 240 210 250 250 215 225 275 25 

Cyls., diam. and stroke, in.. 


Driving wheel diameter, in. 73 
5 


225 260 25 
-28 by 30 26 by 32 27 by 32 27 by 30 30 by 30 27 by 32 27 py 30 27 by 30 27 = 30 23 by 28 25 by 28 26 by 28 25 by 28 28isby32 29 by 34 
70 73 80 


Tractive force, Ib.......... 7500 66000 71 30 63700 66000 70817 66400 54700 60000 43300 42400 45820 51 ‘506 70000 oF S84 
Valve, gear, type.......... Baker Baker Walsch. Walsch. Walsch. Walsch. Walsch. Walsch. Baker Baker Baker Baker Baker Baker Baker 
Piston valve diameter, in... . 14 12 14 15 12 1 14 14 12 14 14 12 14 14 
Maximum valve travel, in.. 9 83% 8 7 9 8 7% 74 9 9 9 9 9 9 9 
Steam lap, in............. ifs 15% 154 114 134 13 136 14 1s ly lis 134 154 13% 1# 
Variable 
Valve lead, in............. vs 4 Ki 3g KA 4 x ts vs KA T 4 4 44, Ys 
Exhaust clearance, in...... Ly 0 Ly Vy \% w 4 % 0 K A Ls 1% 0 0 
Mar cut-off, full gear, per 
ext NETET ERRE 89 82 81 87 89 86 84 86 84 88 87 89 83 81 80 
Valve travel, 25 per cent 
CREO EAN OTN 3i% 4h 4% 336 314 3% 314 3f 4 3H 3% 3% 4% Af 4H 
Admission port opening, 25 
per cent cut-off ......... 3 H # Ys % % 3% H ve H Ye 3 H H H 
Exhaust opening, max., 25 
per cent cut-off .. 1# ly 245 1H 174 1% 1% 14} 2 245 2% 17% 24s 2a; 2H 
Exhaust opening, “end ‘of 1% Full 
BETO 26 Ha 6s seh g Shoo 8b oes 134 1% 2 gear 1% 13% 13% iH 1% 1H 2 13% 2 2 214 
134-25%C.0. 
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of compensation takes its toll. Naturally, long valve 
travel puts additional stress on the valve gear, and may 
be expected to increase the wear and tear; also, more 
power is required to operate the valves with more wear 
of the valves and bushings. 


Effect of Limited Cut-Off on Power Output 
at High Speeds 
The limited cut-off is a very interesting advance in 
the science of locomotive steam distribution and utiliza- 
tion. This development has been an important factor 
in increasing power output at speed with economical per- 
formance. It is generally conceded that the efficient 


45 degrees from dead center, is practically eliminated. 

A study of crank leverages and relative piston pres- 
sures shows clearly the necessity for late maximum cut- 
offs to insure starting reliability. With a locomotive in 
position for both cylinders to take steam, there will be 
no difficulty in starting, but if one side is at the point 
of cut-off, its opposite cylinder must provide starting 
power, and with cut-offs too early, the crank angle will 
be too slight to revolve the wheels. For this reason, 
locomotives which are strictly in the limited cut-off class 
cannot be depended upon to start a train in all crank po- 
sitions, unless some auxiliary means is provided to admit 
steam to the cylinders beyond the point of cut-off. As 


Table V—Record of Valve Events for Elliptical Diagrams, Showing Limited Cut-Off with Wide Steam Lag 


Measured on piston stroke, in. 


Measured on valve, in. 


Cut-off Release Compression Pre-admission Lead Port opening 
Line — Valve 
No. Percent F B F B F B F B F B F B travel 
1 61.3 1814 1836 26 H 264% 4% 3% vs ay 4% 4 18 2% 8% 
2 50.0 14% 1514 25 Ye 25 5% Sie 4g a x x Ifi 1# 73 
3 33.7 10 104 234% 22% 814 7% ws ty 4 n # # Ove 
4 26.3 7H 73 22r% 21y6 9% 8e 4 ve Ki 4 u H Os 


utilization of high-pressure steam is a matter of using 
steam expansively, and the limited cut-off insures the ex- 
pansive use of steam throughout the whole range of 
operation. It takes full advantage of steam expansion 
as an economy and power-increasing factor. 

While a large part of the fuel economy is due to the 
reduction in cut-off made possible by the higher boiler 
pressure, a significant part of it is due to the better valve 
performance accomplished by the increase in steam lap. 
An increase in steam lap always means a shorter cut-off, 
and a longer expansion period for a given valve travel. 
From the foregoing, it is apparent that the best possible 
arrangement is obtained with the widest steam lap and 
longest valve travel. 

An even turning moment with reduced maximum vari- 


a general rule, locomotives are not considered in the 
limited cut-off class unless the maximum cut-off is re- 
stricted to less than 80 per cent of the stroke. 

The following arrangements have been devised to pro- 
vide the necessary starting means for limited cut-off 
locomotives : 

The Franklin Limited Cut-Off Device—This device 
provides small starting ports in the valve bushings, which 
communicate with the main steam passages between the 
valve and the cylinder. These slots are lapped by the 


valve when in its central position, and because of a rela- 
tively narrower steam lap, their cut-off point is pro- 
longed from 80 per cent to 85 per cent of the stroke. 
This starting means is extremely simple and entirely 
automatic. 
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Elliptical diagrams showing limited cut-off with extremely wide steam lap 


ation in torque is characteristic of limited cut-off loco- 
motives. This feature makes a lower factor of adhesion 
possible, and contributes to smooth working conditions, 
which, in turn, reduces the wear and tear on the running 
gear. The quarter slip of drivers, which is common to 
full-stroke locomotives when the cranks reach a position 


48 


Railway Mechanical Engineer 


The Chapman-Lanning Auxiliary Starting Valves — 
This device also provides starting ports, but the auxiliary 
steam is by-passed through plug valves which can be 
opened and closed from the cab in the same manner as 
cylinder cocks. Due to the fact that the auxiliary ad- 
mission can be cut out when not required, it is possible 
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to use larger starting ports with this valve arrangement. 

The Pyle-National Duplex Limited Cut-Off Valves — 
In this arrangement provision for auxiliary admission 
for starting is made in the distribution valves. Small 
auxiliary ports are so arranged that steam is admitted 
to the cylinders after the main port has closed, and thus 
the cut-off is restored to 80 or 85 per cent of the stroke. 
This device is entirely automatic and involves no compli- 
cation. 

The Piping Arrangement of Starting Ports —This 
device differs from the ordinary starting port arrange- 
ment in that the auxiliary admission from the ports in 
the valve bushings is piped directly to the cylinder bar- 
rel. The pipe is tapped into the cylinder at or near the 
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Elliptical diagrams showing long-travel valve movement 


end of the stroke. This prevents the undesirable pre- 
admission of steam which is characteristic of the con- 
ventional auxiliary port arrangement. 

The Oaklamac Limited Cut-Off Device-—This device, 
which was developed on the Monon, provides separate 
starting valves. These starting valves are located directly 
over the main valve chambers, and are actuated by an 
ingenious mechanism which derives its motion from the 
combination lever. Normally, this gear idles and the 
starting valve covers the ports. The mechanism is cut in 
by an air cylinder which is controlled by a foot pedal in 
the cab. This device positively controls the auxiliary ad- 
mission, and, due to the fact that pre-admission is al- 


most entirely eliminated, the starting valves can be 
arranged for a cut-off as late as 90 per cent of the stroke. 

The Reverse-Lever Arrangement for Limited Cut- 
Off.—This device makes it possible to obtain a restricted 
maximum running cut-off when the valves and valve 
gear are arranged for a full stroke cut-off. The full 
stroke cut-off is made available for starting by a novel 
reverse-lever arrangement. The quadrant is only grad- 
uated to the extent of the restricted cut-off, and is pro- 
vided with a spring stop, which makes it possible to move 
the lever further over to full-stroke position, if it is held 
by hand against spring compression. 

When a long-travel valve gear is used in connection 
with the limited cut-off, it is possible to arrange the 
valves for extremely wide steam lap. The ellipses, 
shown in one of the illustrations, indicate clearly the de- 
cided improvement in valve movement accomplished by 
this arrangement. The corresponding data for these 
diagrams are shown in Table V. Additional curves, 
illustrated in the article, show the increase in port open- 
ing, and valve travel, at all points of cut-off, effected by 
wide steam lap, which is made possible by the limited 
cut-off arrangement. Typical examples of limited cut- 
off valve and valve-gear arrangements are shown in 
Table VI. 


A Royat RarLroab EntuHustast.—Boris of Bulgaria is a King, 
but he shares an enthusiasm for railroading with many com- 
moners. He gave. evidence of this enthusiasm recently when 
he granted a private audience to Augustus Phillips, a locomotive 
engineer from Falls City, Neb., who had returned to his native 
Bulgaria for a vacation. 

“You know, railroading is my hobby,” said King Boris dur- 
ing the course of the conversation. “We never have a new en- 
gine over here but that I pull the throttle and start the train 
going, just as your executives and statesmen launch merchant 
vessels and battleships.” 

The King'and the locomotive engineer then discussed the 
merits of standard gage and narrow-gage track, and agreed 
that the narrow gage is unsatisfactory. King Boris also asked 
Mr. Phillips’ advice about putting automatic stokers on Bul- 
garian engines. Mr. Phillips advised waiting until larger loco- 
motives were in service and with this the King agreed, but 
possibly there is a lead here for some energetic stoker sales- 
man. 


Table VI—Valve and Valve-Gear Arrangements, Typical Examples of Limited Cut-Off Locomotives _ 


D. L. Lima C. & C.B. A.T. O.1. 
Railroad......... &W. B.& A. G.T.W. C.N.R. Monon. B.&M. A-1 N. W. &Q. &S.F. Penna. G.N. N.P. B.&M. M. Co. 
TYPE aetra 4-8-4 4-6-4 4-6-2 2-8-2 2-8-2 2-8-4 2-8-4 2-8-4 2-10-4 2-10-4 | 2-10-0 2-8-8-2 2-8-R-4 0-8-0 0-8-0 
Year built ........ 1927 1931 1929 1931 1929 1929 1926 1927 1928 1931 | 1922 1929 1929 1927 1927 
pole pressure. Ib. 250 240 215 265 220 240 240 240 250 300 250 240 250 250 225 
yls., diam. an 
stroke, in 27x32 25x28 25x28 24x30 27x32 28x30 28x30 28x30 31x32 30x34 30x32 4(28x32) 4(26x32) 23x28 23x 28 
Driving wheel dia- 
meter,in....... 73 77 75 73 63 63 63 63 63 64 69 63 63 63 56 50 
Tractive force, lb.. 63700 64500 44800 40700 56200 69000 69400 69400 67200 90000 93000 80640 146000 139900 56800 55500 
Valve gear, types . Walsch. Walsch. Baker Walsch. Baker Walsch. Baker Baker Walsch. Baker Walsch. Walsch. Walsch. Walsch. Baker Baker 
ston valve dia- 
meter, in....... 12 12 14 14 14 14 14 14 14 15 15 12 14 14 12 12 
Maximum valve f , as ee : 
travel, in....... 815 9 9 84 83 8 82; 83i LE Bly 97% 6 63 71g Bho 83, 
Steam lap, in..... 112 114 2'3 2 222 2% 25% 2yr 2 ie 214 3 2 lis 1s 255 23% 
Valve lead, in..... 14 35 ve betas } Ye 1% 24 By l4 % *& 1e v6 ly ly 
Exhaust clearance, : t E S RA 
T AR FE A 0 14 l5 Neg. ye Neg. A Neg. ve ve * ys Neg. 14 Neg. 14 Neg. 0 0 14 Neg. 1s Neg. 
Maximum cut-off, N . £ 
full gear, percent 70-85 70-85 65 75 65 65 61 65 60 60 60 50 65 70 60 70 
Valve travel, 25 P : 
per cent cut-off. 3H 4 615 4H 5H 5S% 6t SH 6 Ove 1M ait dle ay 61% Sre 
A mission port 
opening, per : 
cent cut-off..... H 19 ve B B B H B te H % B 3s 3g ve B 
aust opening, 
max. 25 per cent 
cut-off......... 24 2 3% 2a 28 2 3% 3% 3% 2 314 235 214 2% 3 23} 
Exhaust opening, 1HF.G. ms ‘ ; ; i 
end of stroke... 175 2442 A-25%C.0. 236 23% 2# 2% 3 2 315 2% 21; 215 2% 235 
Starting device... Reverse Reverse Frank- P.N. Frank- Oakla- Frank- Frank- Piping Frank- Chap- Frank- None None Frank- Frank- 
Lever Lever lin Duplex lin mac lin lin Arrange- lin man lin lin lin 
Spring Spring ment Lanhing 
stop. stop. 
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Interlocking Spring Rigging 
Developed on the T. & P. 


N the conventional type of spring rigging now in 

use on practically all locomotives the strap hangers 
are bossed at the ends with drilled holes, which are some- 
times bushed to receive the hanger pins. Other parts 
of the spring rigging such as the sword hangers, yoke 
hangers, equalizers and frame fillers, are similarly ar- 
ranged with drilled bosses to receive the pins. 

The stresses exerted on these parts are transmitted 
directly to the pins and the ends of the hangers, equal- 
izers, etc., causing rapid wear and resulting in the elon- 
gation of the pin holes and worn pins. All railroads 
have given special attention to spring rigging in an effort 
to reduce wear. Special materials are used, pins and 
bushings are casehardened and special attention is given 
to lubrication. In spite of all of these precautions, 
spring-rigging parts are usually worn to such an extent 
as to require extensive repairs, if not complete renewal, 
each time the locomotive is given general repairs. 

During the past five years, the mechanical department 
of the Texas & Pacific has been working on the develop- 
ment of an interlocking type driving spring rigging 
which is described in this article. This type of spring 
rigging is now in use on the following number and types 
of locomotives in service on the Texas & Pacific: 70 
2-10-4 Texas type locomotives, 10 heavy Mountain type 
locomotives, eight-wheel switchers, six-wheel switchers 
and Santa Fe type locomotives. 


Principal Features of Design 


The principal feature of the interlocking type spring 
rigging is a flexible interlocking joint, a typical illustra- 
tion of which is shown in Fig. 1, which provides a safer 
and more efficient bearing at the several joints in the 
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hanger 
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rigging structure. It has been possible to increase the 
strength without additional weight, and it is said that 
such strength is maintained throughout the life of the 
parts at a minimum cost for maintenance. Interlocking 
joints have been provided at the ends of the hangers 
and the parts which they engage, and the design of these 
joints is such that the hanger pins are not subjected to 
the usual load encountered in the conventional type of 
rigging. In designing this spring rigging consideration 
has been given to the proper contour and offset of the 
bearing surfaces in order to reduce the stress and wear 
to a minimum. 

Actually the use of hanger pins is not necessary since 
the interlocking feature prevents the separation of the 
parts when in tension. However, the pin is used in 
some cases as an additional protection should some 
condition arise which could possibly tend to roll or 
disengage a part from its mate. Such conditions are 
not liable to occur and in fact during an extensive 
experience it has never occurred. 


Hangers Do Not Wear Frames 


An examination of the detail drawings will reveal 
that where the pins are inserted a slotted hole is pro- 
vided in one of the members at each joint in order 
to allow for a certain amount of wear on the bearing 
surfaces before any load can possibly come on the pin. 
If the wear on the bearing surfaces should progress to 
such an extent as to permit the pin to çome under 
load, the connection as a whole becomes stronger, as 
the bearing value of the pin would then be added to 
the value of the bearing surfaces on the bosses. Like- 
wise, as the wear progresses on the joint the strength 


Jlotted Hole 


Fig. 1—Sectional view and details of the interlocking spring rigging joint 
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Fig. 2—An assembled view of the interlocking spring rigging 


of each connection is not diminished throughout its re- 
maining life. This feature alone is said to prevent 
many spring-rigging failures on the road. 

Due to the flexibility of design both in a longitudinal 
and transverse direction all of the bearing surfaces of 
the entire rigging are in constant contact with one an- 
other, thereby reducing wear on the bearing surfaces 
and prolonging the life of the parts. Because of the 
fact that the various bearings are in continual contact, 
the entire rigging adjusts itself more rapidly to a posi- 
tion parallel with the locomotive frame. This keeps 
the hangers from coming in contact with the frame 
and prevents wear on the frames. This condition is 
also said to insure constant equalization of the weight 
of the locomotive, resulting in easier riding. 


"~ 


Fig. 3—Two views of hanger parts showing the locking lips 


Railway Mechanical ‘Engineer 51 


February, 1933 


Should one of these hangers break while out on the 
read, its mate cannot become disengaged due to the 
interlocking feature of the lips. This would permit 
carrying the load until the locomotive reached a ter- 
minal, thus preventing a failure on the road. 


Applications of the Device 


As previously mentioned, the Texas & Pacific has 
equipped several different types of locomotives with this 
device. Some of these locomotives have operated over 
400,000 miles with no maintenance cost at the engine 
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Fig. 4—An example of the interlocking joint where a pin 
is not used 


terminal or at the periodical shopping during this mile- 
age. In view of the condition of the spring rigging on 
these locomotives, it is difficult to predict what maxi- 
mum life will be obtained. With the conventional type 
of spring rigging it would have been necessary to make 
repairs each time a locomotive was shopped for classi- 
fied repairs at an average cost of from $60 to $125 per 
locomotive. 

Many other practical designs of this type of spring 
rigging have been developed, one of which is shown in 
Fig. 4. The same principles apply to this design, but 
it has an additional feature whereby the hanger or other 
part is connected to its mate by means of a slot which 
it will be noted is on an angle. This is for the purpose 
of obtaining a full bearing area of the lips when in 
service position. After the part is inserted, it is given 
a part turn when it becomes locked and no pin is re- 
quired. This particular design has been in service on 
some switching locomotives for over three years, and, 


during that time, no maintenance has been necessary. 
A recent inspection indicates that the spring rigging on 
these locomotives is good for many thousand more miles 
of service. 

There are many other locations on the locomotive or 
car where these features have been used to the same 
advantage, such as on the draw-bars between the engine 
and tender, brake connections, brake hangers, brake- 
hanger connections to brake head, and on couplers and 
yokes. 

The interlocking spring rigging has been developed 
under the direction of A. P. Prendergast, mechanical 
superintendent of the Texas & Pacific, and is completely 
covered by patents. 


Extensometer for 
Testing Materials 


HE Oxweld extensometer, a new testing device 

which makes it possible to determine the yield 
point of specimens being tested in an Oxweld portable 
tensile testing machine, has been announced by The 
Linde Air Products Company, 30 East Forty-Second 
street, New York. 

The sensitivity of the Oxweld extensometer is such 
that it will indicate the elongation in a standard A. S. 
T. M. test specimen occasioned by the heat of the human 
hand. Although highly sensitive, this precision instru- 
ment is simple, rugged, self-contained and self-compen- 
sating. 

The two points of the Oxweld extensometer are 
clamped on the specimen to be tested in such a manner 
that the elongation between the two points during tension 
is multiplied in a ratio of 5-to-1 by a lever bar making 
electrical contact with the micrometer head. The mo- 
ment of contact is indicated by the flash of a small 
electric light in the extensometer head. This feature 
makes it possible for a single operator using the Oxweld 
portable tensile testing machine in combination with the 
Oxweld extensometer to determine both the ultimate 
strength and the yield point of a specimen. 

It is recognized by the American Society for Testing 
Materials that an elongation of 0.01 in. in a 2-in. gage 
length indicates the yield point of many materials in- 
cluding structural steel and malleable iron. To deter- 
mine the yield point with the Oxweld extensometer it is 


The Oxweld extensometer attached to a machined speci- 
men ready to be tested in an Oxweld portable 
tensile testing machine 


52 Railway Mechanical Engineer 


only necessary to back off the micrometer head two 
complete turns (0.050 in., which allows for the 5-to-1 
ratio in the lever bar) from the zero reading (the point 
at which electrical contact is broken) for the specimen 
and apply the load, increasing the tension until the light 
flashes. The flash indicates that the yield point has been 
reached, and this may be read from the load indicating 
device on the tensile testing machine. 

The extensometer may also be used as a strain gage 
to determine the elongation of a specimen under a 
specific load. 


Automatie 
Water Softener 


FULLY automatic industrial zeolite water sof- 
tener has recently been developed by the Permutit 
Company, 440 Fourth avenue, New York. This sof- 
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Diagramatic arrangement of the Permutit water softener 


tener is said to eliminate the errors due to the human 
element and to conduct all of the operations of softening 
and regeneration with regularity and precision. By com- 
bination of a meter-operated switch and electric controls 
with a motor driven single valve, each operation of the 
water softener is conducted under precise control. 
Briefly, at the end of the softening run, the meter actu- 
ates the electrical controls which carry through the steps 
of: Cutting the softener out of operation; backwashing 
it for a regulated period so as to secure thorough cleans- 
ing ; admitting a carefully regulated amount of saturated 
salt brine so as to assure thorough regeneration without 
wastage of salt; rinsing out the hardness salts to waste 
with the minimum amount of rinse water; and throwing 
the softener back into service thus placing it again under 
control of the meter, which governs the volume of water 
to be softened during the softening run and initiates the 
start of the next regenerating cycle. 

Not only may the new models be had in the full auto- 
matic type but it is also possible to apply the automatic 
control to existent downflow softeners and thus convert 
them from manual to fully automatic operation. 


A CLue Car as Is A CLus Car.—The club car which is now 
being operated regularly between New York and Miami, Fla., 
by the Atlantic Coast Line must top all existing records for 
unique railroad train equipment. The car is said to represent 
the ideas of Henry L. Doherty, president of the Florida Year- 
Round Club, as to the sort of railroad equipment that would be 
able to compete suuccessfully with the recreational facilities 
offered by steamships on the New York-Florida run. The car 
has a dance floor and a three-piece orchestra to go with it, a 
gymnasium, a locker and shower room, a wading pool and a 
screen for motion pictures. If the Atlantic Coast Line can ar- 
range to keep the car pumped full of cold, wet, salt air, the 
illusion of coastwise steamship travel will be complete.” 
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Relation Between 
Draft and Evaporation 


A NUMBER of useful thoughts have been developed 

in various articles on locomotive drafting which 
have been published in the Railway Mechanical Engi- 
neer during the past few years. There is one important 
problem, however, which the writer has never seen com- 
pletely discussed, and that is the relation between draft 
and evaporation. The fundamental proposition may be 
divided into two parts and stated as follows: (1) Fora 
boilert of given characteristics and given draft efficiency 
there is only one correct exhaust-tip area for maximum 
boiler efficiency ; (2) for a boiler of given characteristics 
any increase in draft efficiency must be accompanied by 
a corresponding change in exhaust tip area to maintain 
maximum boiler efficiency. 

The solid line in the chart represents a typical curve 
showing the relation of net draft at the front tube sheet 
to equivalent evaporation in pounds per hour per square 
foot of heating surface. The increasing slope of the 
curve is due to decreasing boiler efficiency as the evapora- 
tion rate goes up. We will refer to this later. It is 
assumed the engine is properly drafted over the entire 
evaporative range; that is, for maximum boiler efficiency. 

ase 1—Suppose that we maintain the same ash-pan 
openings, grate and fire conditions, arch, flue area and 
length and identical smokebox construction. Also sup- 
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Typical curve (solid line) showing the relation of net 
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pose we now increase the tip area without changing the 
design of the tip. The result will be as shown on the 
lower dotted curve of the chart; namely, less draft at 
each point of evaporation. However, the engine will be 
a poor steamer, the symptoms of which will be lagging 
boiler pressure and dense black smoke at all operating 
rates. There is, of course, a limit to which we can go 
in this direction without disturbing the satisfactory steam- 
ing qualities of the engine. 

Case 2.—Assume the same conditions as in Case 1, 
except that the nozzle area is decreased below the 
original value. The result is shown on the upper dotted 


— 


* Mr. Schellens is chief engineer of the J. S. Coffin, Jr., Company, 
Englewood, N. J. 


t The word “boiler” in this sense includes the complete steam generating 
unit with grates, ashpan, furnace, superheater and feedwater heater. 
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By E. L. Sehellens* 


curve of the chart. In this case the engine is over- 
drafted. The symptoms are entire absence of black 
smoke, except when overcrowding the fire. Also very 
free steaming will be evident and it will be possible to 
open the pops at any time. The pops will be kept from 
opening by starving the fire. In other words, there is 
more excess air going through the grates than necessary 
to maintain draft equilibrium. 

Case 3.—Assume, now, the same conditions started out 
with; namely, to produce the results shown on the full- 
line curve, except that the draft efficiency has been in- 
creased by any one of the following expedients : 

1—Increase in ash-pan openings. 
2—Increase in grate openings. 
3—More favorable gas-area ratio through the tubes and flues. 

- 4-Reduction in baffling restrictions in the front end. 

5—Improvement in nozzle and stack design. 

We now have the conditions shown on the upper 
dotted curve; namely, the engine is over-drafted. To 
correct this condition it will be necessary to enlarge the 
tip area. 


Increasing the Draft Does Not Increase 
Horsepower Output 


There appears to be a widespread belief that it is pos- 
sible to increase cylinder horsepower by merely increas- 
ing the draft, by means of reducing the tip area, or im- 
proving draft efficiency without enlarging the tip. This 
is not correct, since in doing so the equilibrium between 
draft and evaporation is upset on the over-draft side. 
While it is true that cylinder horsepower can be in- 
creased with any given tip by merely lengthening the 
cut-off at a given speed, the practical limit is reached 
through prohibitive back pressures. 

The logical approach to higher horsepower through the 
draft lies in an improvement in draft efficiency and an 
increase in tip area, which has a two-fold result: 

1—Less back pressure and, therefore, more cylinder horse- 
power for the same draft. 

2—Higher evaporative ratings within reasonable limits of 
back pressure. 

It is important to keep in mind that the mere attain- 
ment of higher draft efficiency does not fulfill the ob- 
jective of greater overall efficiency unless such higher 
draft efficiency is accompanied by a corresponding reduc- 
tion in back pressure through an increase of tip area. 
Otherwise the conditions are as stated in Case 3 and 
over-drafting results. 

The question now arises, if it is true that there is a 
definite equilibrium between draft and evaporation and if 
one size tip and only one is correct for any locomotive of 
given design, how is this affected by various evaporative 
rates along the entire range of operation? 

The increasing slope of the draft-evaporation curve 
has been referred to before as being due to decreasing 
boiler efficiency as the evaporation rate is increased. It 
appears to be purely a matter of luck, that from the 
earliest days of locomotive development the change in 
boiler efficiency at increasing rates of evaporation bears 
a remarkably close relation to the change in draft ef- 
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ficiency at increasing rates of evaporation. It is this 
coincidence which accounts for the fact that it is gen- 
erally true that if a locomotive is properly drafted at 
one evaporative rate it is properly drafted at all rates. 


Effect of Front-End Arrangement 


There are certain types of front-end arrangement 
where the above is not true, as the draft efficiency char- 
acteristic does not parallel that of the boiler. In such a 
case, for example, a locomotive will steam well on a 
heavy train but falls down for steam on a light train. 
In other special cases the reverse may be true. 

In the design of any new type of front end this 
important relation should be kept in mind; that is, the 
draft efficiency over the operating range should parallel 
the boiler efficiency as nearly as possible. 

It is of special importance to keep these relationships 
in mind in connection with smoke-prevention problems. 
In order to reduce or eliminate smoke, the locomotive 
should always be slightly over-drafted, although, from 
an efficiency standpoint, great care should be taken not 
to go too far in this direction. Other operating ad- 
vantages, such as free steaming and proper burning of 
the fuel bed, appear to favor a slightly over-drafted 
condition. Unfortunately, it is not possible always to 
realize this condition with the conventional designs of 
front end, due to excessive back pressure. For a satis- 
factory solution of the smoke problem, we must look 
to an improvement in overall draft efficiency, permitting 
adequate draft at reasonable back pressures. 

For increase in draft efficiency we must look not only 
to the stack and nozzle design but to proper grate de- 
sign, and tube and flue proportions. Elimination of baffle 
restrictions in the front end is perhaps of even greater 
importance. The importance of restrictive influences in 
the front end appears to have been overlooked for many 
years. However, it has been clearly demonstrated within 
the last year that it is possible to omit entirely all re- 
strictions, thus conserving from 20 to 50 per cent of the 
total draft energy required to support the same combus- 
tion conditions. This 20 to 50 per cent of the total draft 
energy is usually wasted in restricting and throttling the 
gases in order to perform the mechanical work of grind- 
ing the cinders for their passage through the netting, 
which is an inefficient method of accomplishing this 
result. 

In connection with grate design, it may be stated that 
from a draft standpoint only, the larger the effective 
opening the better. However, from a combustion stand- 
point this rule may be carried too far, as when the gas 
velocities through the fuel bed are too low at low rat- 
ings, it is impossible with certain types of coal to burn 
a good fire. For this reason, some roads have had bet- 
ter success by deliberately restricting grate area, even 
though this is done at the expense of draft efficiency. 
This is an operating problem which requires the closest 
attention and is all the more difficult since there appears 
to be no fixed rule to govern all conditions. 


One Hundred Years 
Ago This Month 


February 2, 1833—A description of Ericsson’s steam 
engine and water mill, which was reprinted from the 
London Mechanics Magazine, appeared in this issue of 
the Journal, The introductory paragraph of the article 
has the following to say: “Owing to a variety of causes, 
all well ascertained by long practice, a reciprocating 
engine cannot be made to work to advantage at more 
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than a moderate rate of speed; it becomes therefore 
necessary to expose the piston to a great force (for that 
force multiplied by the speed constitutes the power), 
and, as a necessary consequence, all the parts that have 
to communicate this great force, as well as the frame 
work that carries those various moving parts, must be 
made strong in proportion. Hence it follows, as a 
general rule, that the bulk and weight of any engine of 
a given power, worked by steam or given force, must 
depend on the speed of the piston, that is, the speed of 
that surface which the steam is made to propel. This 
truth forms the basis of the construction of the very 
remarkable engine which we have now to bring under 
the notice of our readers.” 

February 9, 1833.—This issue of the Journal contained 
an article reprinted from the Baltimore Gazette which 
reported the progress being made in England in oper- 
ating steam carriages over turnpike roads. The writer 
points out that, considering the success of the locomotive 
steam engine upon railways, the application of the steam 
engine to conveyance upon land as well as upon water 
was certainly assured. 

This issue also contains a poem entitled “The Lay 
of the Locomotive,” by Henry J. Finn, the first stanza 
of which reads as follows: 

“He tells you flatly what his mind is.”—Shakespeare. 

With the swiftness of the swallow, and the color of the crow, 

I am traind up, like a child, in the way that I should go; 

From the time that I had motion, from the first day to the 


last day, 
Alas! I've been consuming, for each day has been a fast-day. 


February 16, 1833—-New Patents.—George Fred- 
erick Muntz, of Birmingham (England), metal roller, 
for an improved manufacture of metal plates for sheath- 
ing the bottom of ships and other vessels. Six months; 
October 22, 1832. 

Henry Scrivener, of New Broad street, London, gen- 
tleman, for a certain improvement or improvements in 
the construction of iron railways. Two months; No- 
vember 3, 1832. , 

Jacob Perkins, of Fleet street, London, engineer, for 
an improvement in preserving copper in certain cases 
from the oxidation caused by heat. Six months; No- 
vember 20, 1832. 

February 23, 1833—The annual report of the Canal 
Commissioners of the State of New York was published 
in this issue. The first two paragraphs of the report 
read as follows: i 

“The day fixed upon by the Commissioners for the 
commencement of navigation upon the Erie, Champlain, 
Oswego, Cayuga and Seneca Canals was the twentieth 
of April last; but in consequence of the injury done to 
canals by the spring floods, it was found to be impracti- 
cable to have every part of them navigable before the 
twenty-fifth. 

“The canals were frozen, so as to prevent navigation, 
about the twentieth of December. The navigation was 
interrupted by ice at some places on the canals before 
that time; but not so as to prevent boats from reaching 
their places of destination. Most of the persons engaged 
in navigating the canals had discontinued running their 
boats before the commencement of freezing weather; 
and but few boats were actually engaged in the trans- 
portation of property at the time the canals closed.” 


Tuer UseruL Box Car.—The brighter minds of the country 
are thinking up all sorts of ways to make use of discarded rail- 
way-box cars. One favorite expedient, we understand, is the sale 
of the box cars to farmers who want to use them as corn cribs, 
sheds, etc. Cars 40 ft. long, which will hold 900 bu. of corn, 
are selling at $10 each. 
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EDITORIALS 


Efficiency and 
Eeonomy 


For a number of years the mechanical department of an 
eastern railroad has followed the practice of adopting 
each year a slogan and a list of five or more objectives. 
The slogans adopted for the past three years of business 
depression and reduced earnings were: 1930, “Quality 
and Quantity”; 1931, “Think—Analyze—Act”; for 
1932, the slogan was “Organize—Deputize—Supervise”. 
The slogan adopted for 1933 is “Efficiency—Economy”. 

Considered in the light of the developments of the past 
three years, these slogans have met the situation created 
in a most effective way. There is no doubt but that the 
railroads will have to go further in both efficiency and 
economy. There is much that can still be done to render 
more efficient service. When considering further econo- 
mies, it is well to find out how such economies will effect 
efficiency. Efficiency may suffer by ill-advised econo- 


mies. 

The following objectives have been adopted by the 
road in question for this year: Cost consciousness, fifty 
per cent reduction in Federal defects, twenty-five per 
cent reduction in engine failures, fifty per cent in per- 
sonal injuries, and cleanliness and order, with special at- 
tention to the back yard. 

That is where economy can well begin. 


Robbing Peter 
To Pay Paul 


The necessity for the railroads to institute drastic econ- 
omies because of the business depression has tended 
to revive many of the wasteful practices which had 
largely been eliminated in recent years. This point is 
brought up by a correspondent whose letter appears on 
“The Reader’s Page” in this issue. The writer, in 
discussing the waste of fuel at engine terminals, gives 
as the reason the shortage of labor. If the man re- 
sponsible for locomotives waiting on the ready track 
has a lot of other work staring him in the face, he is 
going to put in a heavy fire on each visit to a locomotive 
and also see that the boiler has plenty of water so that 
he will not have to come around so often. 

Of the average dollar of operating revenues received 
by the railways in 1930, 44.6 cents was spent for labor ; 
24.5 cents for materials and supplies, and 5.4 cents for 
locomotive fuel. As to be expected, the labor expense 
of operating a railroad has stood out prominently from 
among other classes of operating expenses and has re- 
ceived close attention in effecting economies. 

Without considering the ultra important social prob- 
lems created by laying men off, some roads have gone 
so far in reducing forces that the economies obtained 
have been like “robbing Peter to pay Paul.” It is indeed 
a sad situation to see men who want to work out of a 
job and those who have jobs burdened with more work 
than they can handle efficiently or, for that matter, even 
well. 

One road reported exactly 50 per cent of its engine 
failures during one month of this winter as being due 
to poor inspection or to poor workmanship. The larger 
number of these failures occurred on passenger locomo- 


February, 1933 


tives. Quite a number occurred in through-freight serv- 
ice. In either case, the train delays did not do the 
railroad any good and may have helped to divert more 
business to competitive forms of transportation. 


Plan Now for 
Business Revival 


It is characterjstic of humankind to form its vision of 
the future by a short look backward. At the height of 
the speculative boom of 1929 the commonly accepted 
vision of the future was based on a forward projection 
of the trend of events we had experienced during the 
immediate past. Furthermore, while that trend was of 
limited duration in the past, ‘its future duration was 
believed to be limitless. As 1933 gets under way, we 
look back over a period of three years of declining busi- 
ness activity and, in far too many cases, our thinking 
is colored by the gloomy picture of a future made up 
of the present extended to eternity. 

Few of us have a sufficiently clear understanding and 
quantitative knowledge of the processes involved in 
these economic swings to say with assurance just when 
the trend of business activity will be reversed. The 
probability is that the change will not be long delayed, 
if, indeed, it has not already occurred. Be that as it 
may, it is time for railway officers to cease to magnify 
a three-year depression into a period of eternal gloom 
and to begin to plan sanely for a future of renewed 
business and industrial activity. 

One field in which there is great need of planning 
on a new basis is that of motive power. The last real 
attention this matter received from railway executives 
generally on a nation-wide basis was in 1923 and 1924 
when the heavy programs of rehabilitation and moderni- 
zation of existing locomotives were inaugurated, activity 
thus stimulated declining steadily during the succeeding 
years. From 4,360 locomotives installed in 1923, the 
number had dropped below 2,000 by 1925 and reached 
a low point of 1,017 in 1928, rising to 1,229 in 1929. 
The total number of installations during the seven years 
ending with 1929 was about 14,400. During this same 
period, however, only approximately 8,000 new loco- 
motives were received from the builders. More than 
a third of the locomotives installed must be accounted 
for as old locomotives which had been retired from the 
accounts and reinstated following partial modernization. 

During this same period occurred the culmination of 
a series of developments which have made obsolete 
locomotives built more than eight or ten years ago. 
The combination of the large firebox, the type E super- 
heater, and the four-wheel trailing truck has converted 
the locomotive from a machine rated by its starting 
tractive force to one which is rated by its horsepower 
capacity. But the relatively small growth in traffic 
during the years following the close of the war as 
compared with the rate which had long prevailed prior 
to that time, and a growing intensity of utilization, had 
combined to remove the need for additional aggregate 
motive power capacity. During the six years from 1927 
to 1932, inclusive, locomotive orders averaged only a 
few over 500 and, except for 1929, when over 1,200 
locomotives were ordered, the largest number of orders 
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placed in any year was less than 750. As the result of 
the depression, orders declined from 440 in 1930 to 
235 in 1931 and practically none last year. 

And yet the experience of those roads fortunate 
enough to have gone into the depression with recently 
purchased modern locomotives has clearly demonstrated 
the economic fallacy of continuing to own aged and 
out-moded locomotives. But with a relatively stable 
maximum volume of traffic in pros for which the 
railroads have already provided ample capacity, a poli 
of purchases and retirements must be adopted whic 
will control obsolescence if the steam railway is not to 
become obsolete as a whole. Advantage must be taken 
of the developments in the art which have steadily been 
accumulating and which will undoubtedly continue to 
be made in the future. 

The relative business inactivity of the past three years 
has been used by many industries to carry out complete 
redesign of products preparatory to the keen competition 
which may be expected as the demand begins to increase. 
The railroads, probably more than any large industry in 
the country, need to be preparing for the new competi- 
tive situation which has so clearly come to light as the 
result of the depression. One of the conditions which 
this situation demands is the utmost in operating effi- 
ciency and reliability of service. The railroad manage- 


ment which does not have well considered plans for’ 


relieving its motive-power inventory of the tremendous 
accumulation of obsolescence which has taken place 
during the past seven or eight years will find itself 
pushed into ill-considered hysterical activity as its volume 
of traffic begins to build up. 


Economies ? 


In these times of depression. when our household ap- 
pliances need fixing, many of us have found it expedient 
to get out a hammer, a wrench, the pliers, some wire, or 
the adhesive tape and get our appliance functioning again. 
Some of these jobs are of so simple and obvious a nature 
that almost any householder, with a common understand- 
ing of the functioning of the equipment or appliance, 
can do a fairly satisfactory job. Other repairs which 
cannot be done properly by the average householder can 
still be done effectively enough to meet an emergency. 
If such repairs are of poor quality, they have cost nothing 
but a little leisure time—and who puts a commercial value 
on such leisure hours? 

In these times innumerable parallel situations may be 
found with respect to the maintenance of the specialized 
devices on cars and locomotives. Some of these repairs 
can properly be done by railway employees in railway 
shops; in fact, they form a part of the every-day work of 
these men. When old parts have to be replaced on many 
of these devices, however, new ones never can be properly 
produced by railway employees in railway shops. Never- 
theless they are being produced, after a fashion, and can 
be utilized in an emergency. But, unlike the jobs of poor 
quality done by the householder to save a purchase, the 
time expended in producing materials and parts of poor 
quality in the railroad shop is not leisure time and it has 
to be paid for in dollars by the railroad. In these cases 
the dollars saved from material purchases are not dollars 
saved to the treasury of the railway. Where reliability 
of service is paramount, as it is in the case of most equip- 
ment specialties, the inferior quality of the make-shift 
product is a factor which, although it may be difficult 
to evaluate, weighs heavily in favor of the commercial 
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product, made of properly selected materials and under 
controlled conditions, irrespective of its price. 

_ All manufacturing operations in the railway shop, and 
especially those producing repair parts for highly de- 
veloped car and locomotive specialties, should be sub- 
jected to the closest scrutiny, for two purposes: First, 
to be sure that apparent econonfies effected by curtail- 
ment in material purchases are not actually wasting the 
resources of the railways, and, second, to weed out the 
jobs which are jeopardizing the reliability of railway 
equipment. 


dg a 

To Think ut 

Railway operating and mechanical-department officers 
unquestionably are confronted with a fertile field for 
investigation and appropriate action when they consider 
the performance of gas-electric rail cars now in service 
on American railroads. According to a news bulletin 
recently released by the General Electric Company, the 
12 gas-electric rail cars, for example, placed in service 
on the Texas & Louisiana lines of the Southern Pacific 
during 1929 and 1930, in conjunction with a number of 
trailers, replaced steam trains on a number of lines, cov- 
ering more than 2,000,000 train-miles during 1930-1931 
and earning a net ‘return on the investment of slightly 
over 100 per cent in those two years of operation. 

A condensed table of operating results, including be- 
cause of keen interest in the details of this subject, shows, 
among other things, the high degree of availability of the 
motor cars, which increased from 92.1 per cent in 1929 
to 96.2 per cent in 1931. This performance figure is 
usually interpreted to mean the percentage of the regu- 
lar assigned mileage which the equipment was in con- 
dition to make from a mechanical and electrical stand- 
point, and a record of 96.2 per cent is a striking tribute 
to the reliability of this particular equipment. It is also 


Condensed Operating Results With 12 Gas-Electric Rail Cars 


1929 1930 1931 
Number of gas-electric motor cars....... 44 42 12 
Motor-train-miles per motor car per day.. 248 257 257 
Total motor-train mileage.............. 234,370 989,498 1,060,742 
Total trailer mileage .........0....e00e 236,523 1,268,211 1,242,336 
Availability of motor cars, per cent..... 92.1 95.3 96.2 
ir cost for motor equipment per 
motor-train-mile ......essssessesses. $0.034 $0.031 $0.038 
Operating cost per motor-train-mile, in- 
cluding depreciation and interest at 
per cent (trailers included).......... $0.375 $0.3896 $0.3719 
Annual saving over comparable steam-train 
BOTVICE see BN 5 debe as LRG ee ee yw oe $77,225 $307,140 $348,029 
Total motorcar investment............. $195,796 $631,038 $631,038 
Net return on investment, per cent..... 39 48.7 55.2 


interesting to note that the repair costs for gas-electric 
rail equipment increased but slightly in the three years 
under consideration, being only 3.8 cents per motor-train 
mile in 1931, the net return on the investment in that year 
interest at 6 per cent for both motor and trailer equip- 
ment, decreased to slightly over 37 cents per motor-train 
mile in 1931, the net return on the investment in that year 
being 55.2 per cent. 

Six of the cars referred to are equipped with 400-hp. 
engines and six with 300-hp. engines. In addition to 
these modern cars, the Southern Pacific is operating, in 
this same district, two of the older gas-electric cars, built 
by the General Electric Company in 1912. These cars 
have been in almost continuous service since their in- 
stallation and, during 1931, made the following record : 
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Motor-train miles, 114,715; trailer miles, 114,651; avail- 
ability, 95.9 per cent; repair cost for motor equipment, 
per mile, 3.7 cents; operation cost, including interest and 
depreciation on motor equipment and trailers, per mile, 
44.41 cents. These figures bear eloquent testimony to 
the effectiveness of the gas-electric principle as applied 
to rail equipment, even that which was placed in service 
a decade before the development of modern motor cars 
began. . 


What Does 
Technocracy Lead To? 


There is certainly little need to record here the fact that 
this thing called technocracy has started a lot of people 
talking. It has been said that an argument is exercise 
for the tongue while a discussion is exercise for the 
brain. Because it is radical in its nature and has touched 
a receptive spot in the public fancy technocracy has 
indeed been the cause of a great deal of argument and, 
fortunately, some real sound discussion. Out of one 
such discussion which took place recently in a mid- 
western city among some well-known engineers and tech- 
nical educators came the conclusion that in this country 
we have reached the end of an era in which our major 
efforts have been devoted to the problems of increasing 
production and that we are about to enter an era in 
which economics, human relationships, social problems 
and the problems of the distribution of the fruits of 
production will be paramount. More than this, these 
engineers frankly admitted, to themselves if you will, 
that by virtue of his very training the engineer is not 
equipped to deal with such problems as we are about 
to be faced with and that where technical education has 
occupied the center of the stage for many years the 
training schools of the future must turn out men the 
scope of whose education has been so broadened as to 
include a consideration of these newer factors in our 
national life. Does this check with the theories of the 
technocrats? : 

Technocracy, in its consideration of the problems of 
mankind, has not neglected the railroads. In fact, the 
railroads have been used as an example of what is taking 
place to deprive men of their opportunities to work. 
It was pointed out, using one well-known railroad as 
typical, that the tremendous increase in the efficiency 
of modern motive power has made it possible, since 
1920, to haul 13 times the load that was then possible 
with, as one writer figured it out, a theoretical wiping 
out of 99 out of 100 job opportunities that existed for 
railroad men in train service 13 years ago. At this rate, 
if we follow the reasoning of technocracy, it will not 
be long before we will be hauling the freight tonnage 
of this nation with practically no men at all. 

It cannot be denied that modern motive power has 
made it possible greatly to increase the capacity of our 
transportation systems and that there is a gradually 
contracting circle of opportunity for men in train serv- 
ice. But how about the men “behind the line”? Do 
there not exist opportunities in railroad service today 
for craftsmen of a type that did not exist 20 years ago? 
Of course, in answering this question it must be taken 
into consideration that railroad employment is at low 
ebb today because traffic is at low ebb and one of these 
factors is inseparably related to the other. 

Figures for 1916, for instance, as compared with 1930 
will indicate that the average number of revenue tons 
of freight hauled one mile by Class I railroads for each 
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employee in their service (embracing all branches of 
service) increased slightly less than 50 per cent. There 
is considerable difference between this figure and that 
of 1,300 per cent. The principal difference is that it 
takes into consideration all branches of railroad service. 

The “findings” of technocracy seem to have provided 
one of the best substantiations of modern times of the 
old saying that “given enough statistics one can prove 
anything.” It all depends upon which side you are on. 
However, to contend that technocracy serves no useful 
purpose is to be guilty of prejudice or shortsightedness. 
It has started millions of people talking and, fortunately, 
has caused other thousands to do some hard and con- 
structive thinking. Real thinking by the right kind of 
people, properly co-ordinated and followed by construc- 
tive, concerted action, will go a long way toward the 
solution of our present difficulties and their future 
recurrence. 


NEW BOOKS 


PETROLEUM Propucts AND Lusricants. Published Oy the 
American Society for Testing Materials, 1315 Spruce street, 
foe Pa. 280 pages. Heavy paper binding. Price, 
1.25. 


This publication brings together in convenient form the 
various A.S.T.M. standard test methods for petroleum 
and its products and the 1932 Report of Committee D-2 
on Petroleum Products and Lubricants. There are 48 
test methods given, 33 having been accepted as stand- 
ards and 15 as tentative standards. Revisions accepted 
at the June, 1932, meeting, which involve test methods 
for flash and fire points with the open cup, the test for 
cloud and pour points, and test for viscosity, are given 
in their latest form. The standard test method for dis- 
tillation of natural gasoline just adopted by the society, 
is given, as well as color tests for lubricating oils and 
for petrolatum with A.S.T.M. Union Colorimeter, test 
for gravity of petroleum products with the hydrometer, 
and test for vapor pressure of natural gasoline (Reid 
method), all of which were revised this year. Other 
standard tests cover the determination of autogenous 
ignition temperatures; determination of bitumen; burn- 
ing quality of kerosene oils and of mineral seal oils; 
carbon residue; sulphur; specific gravity; color test of 
refined petroleum by Saybolt chromometer; dilution of 
crankcase oils; distillation of crude petroleum, gasoline, 
naphtha, etc.; ductility of bituminous materials; flash 
point by Pensky-Martens tester, float test for bituminous 
materials, and test procedures for properties of gas oils 
and the analyses of greases. Also given in their entirety 
are tests for electrical insulating oils; melting point of 
waxes and of petrolatum; penetration of bituminous 
materials, greases and petrolatum; saponification num- 
ber; thermal value of fuel oil; and water in petroleum 
products and other bituminous materials. A volume cor- 
rection table for petroleum oils is included, also a fac- 
simile of the recently published A.S.T.M. viscosity- 
temperature chart, with directions and suggestions for 
its use. The 1932 Report of Committee D-2 includes a 
statement on cloud and pour test with an appended paper, 
“A Microscopic Study of Certain Oils which Show the 
Phenomenon of High- and Low-Pour Points”: the re- 
port of the Section on Gum in Gasoline, with proposed 
methods for determining gum content; a suggested test 
for the determination of knock characteristics of motor 
fuels, and a report on fuel oils. 
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THE READER'S PAGE 


Locomotive 
Piping Practice 


To THE EDITOR: 

I have read with much interest your editorial on Re- 
duced Locomotive Failures in the January, 1933, issue 
of the Railway Mechanical Engineer, and also the article 
on Locomotive Pipe Clamping referred to in the editorial. 
It is hard for me to believe that the development of the 
improved piping installation and clamping arrangement 
is entirely responsible for the improved condition. I have 
in mind such things as threads of pipes put on at the 
wrong angle, pipes sprung in place to fit clamps, unusual 
stress placed on pipe threads by clamping or supporting 
of apparatus. These things, while not shown in any 
layout, are only a few which might be mentioned and all 
within the province of proper inspection. 

In the article starting on page 28 you portray a lack 
of proper inspection throughout and, if such is again 
the case, it is only a question of time when the defects 
will repeat themselves. The designer’s work is often 
wasted if it is not so arranged that proper and efficient 
inspection sees his plan through. 

A READER. 


Stop 
That Waste! 


To THE EDITOR: 

Compressed air is put to many uses in the modern 
railroad-repair shop and pipes extend in almost every 
direction throughout the shop and transportation yards. 
The uninformed think that this type of power is inex- 
pensive inasmuch as it is taken directly from the atmos- 
phere. However, they fail to realize that although the 
air we breathe is free, it costs money to compress it. 


For that reason, small air leaks are frequently regarded 
as unimportant. It is a fact, however, that the cost of 
compressing 1,000 cu. ft. of air is 15 cents. With this 
figure as a basis, the leakage from a hole % in. in dia- 
meter will cost the company more than $8,000 per year. 

Many employees around an enginehouse seem to think 
that it is their duty with respect to locomotives standing 
on the ready track to keep the steam pressure near to 
the popping point at all times. This is still occurring 
regardless of the efforts to save fuel that are being made 
by fuel associations, smoke engineers and others. Short- 
age of labor at many engine terminals has tended to 
revive many wasteful practices. Ordinarily a locomotive 
can be easily moved on 50 per cent of its rated steam 
pressure. As a general rule, there is sufficient distance 
to be traveled in hostling to build the fire up and ob- 
tain the necessary working pressure. There are many 
enginehouse foremen who could save the company a 
lot of money if they checked the amount of coal being 
burned by the locomotive standing on the outbound track. 

A paper was presented before a meeting of super- 
visors last fall by a man who was responsible for a con- 
siderable portion of the steam-heat equipment on his 
railroad. One of the points he brought out in his paper 
was that a great many steam-trap diaphragms are 
scrapped when the fault is actually in the valve seat or 
adjusting screw. If the diaphragms are made to expand 
within certain limits, he said, the traps may be set cold 
and given a positive bench test in the shop. I hap- 
pened to meet the author of this paper a few months 
later and he told me that since presenting that paper 
he had been given the opportunity to test several thou- 
sand diaphragms that had been sent to the scrap heap. 
He discovered that approximately 90 per cent of them 
were still serviceable. The reclaimed diaphragms, he 
informed me, carried his road through the entire winter. 

W. L. McGowan. 


Helium car built by the General American Tank Car Corporation for the United States Navy 


The car has 28 cylinders of special manganese steel. 
carries one ton of helium or 220,000 cu. ft. 
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£ Helium is forced into each cylinder and transported at 2,000-lb. pressure. 
Thirty carloads are required to fill the U. S. N. Airship “Akron” and give it the necessary lifting power. 


Each car 
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Car Foremen and Inspectors 


Proper Care 
Of Car Journals 
By Car Foreman 


A visit to car-wheel shops and car-repair tracks in 
different parts of the country reveals that there are still 
preventable abuses to car-wheel journals in the careless 
handling of wheels and axles. The A. R. A. Lubrica- 
tion Committee has emphasized the importance of giving 
car-wheel journals better care. Much intensive work 
has also been done along these same lines by car-depart- 
ment men. Yet, despite all this, there are still to be 
found instances indicating an utter disregard of plain 
mechanical principles. There are the men who use wood 
or steel bars, or some such device, on the journal in 
handling wheels, because they do not wish to take the 
time to obtain proper tools. Such a practice indicates 
above all else laxness in supervision. The most inex- 
cusable abuses are found where old and obsolete prac- 
tices have been permitted to be continued and the men 


Type of sheet-metal guard used in protecting journals 
during shop and rip-track handling 


have not been awakened to a full realization of the 
importance of the highest possible maintenance attention 
to car journals as a very important factor in the fight 
to minimize hot boxes. It seems impossible to impress 
upon some men that a car-wheel journal is not a coarse, 
gross piece of machinery, one that may be abused with 
impunity. Until this fact is realized, we shall continue 
to have hot boxes, due to abused journals. 

The glazed polish on a car journal should be treated 
with as much care and respect as is the polish on your 
car or on a piece of nice furniture, and nothing should 
be done to it to injure or mar it in any way. The palm 
of the hand is about as hard and rough a substance as 
should be permitted to come in contact with this journal 
polish. 


How Car Journals Are Damaged 


There are many opportunities for damaging the jour- 
nal from the time the car with the bad-order wheel is 
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placed on the rip track until this axle is again applied 
to a car. The first likely damage will be a long scratch 
due to mechanics dragging the journal box on the sur- 
face of the journal when removing the box; or maybe 
they will spin the box upside down with the dust-guard 
partition scoring the journal. With the side frame and 
box integral, it is difficult to remove the side frame 
without seriously scratching the journal, unless a good 
shield is applied over the journal prior to the dismantling 
of the truck. These same abuses are likely to occur, in 
the reverse order, when a truck is re-assembled. In 
that case, however, they are much more dangerous, as 
the scratches will go undetected and cause a hot box, 
whereas the scratch made in removal can and should 
be detected and remedied prior to this axle’s being re- 
turned to service stock. The use of such shields should 
be made mandatory. Applying protective shields to 
the journals prior to the removal and application of 
the ordinary journal box is also good practice. 

The old-fashioned wheel stick or crutch, which en- 
gages the surface of the journal, is still widely used in 
the handling of mounted wheels. This device should be 
banned from all rip tracks and wheel shops. Many a 
hot box may be traced back to journal abrasions made 
by cinders or other gritty matter on the wheel stick or 
on the journal when wheels were so handled. Dragging 
the edge of the finger nail across scratches that may 
appear to be insignificant reveals the fact that they are 
serious. Having the man guilty of abuses to journals 
examine such scratches through a microscope is one way 
of forcefully impressing him with their seriousness. 
The rough edges of these scratches dig into the soft 
lead lining of the journal bearing, thereby reducing the 
effective bearing area, causing excessive friction and 
leading to a hot box. This is particularly bad at such 
a time as we already have a restricted bearing area, due 
to the application of the new bearing. It takes con- 
siderable time for these roughened scratch edges in the 
steel to wear down to a comparatively smooth surface 
and, until that does occur, such scratches remain a men- 
ace to the safe and proper running of the journal. What 


Light and efficient mounted wheel-turning device of 
welded tubular construction 
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has been said regarding the wheel stick applies equally 
or more so to any other device used in contact with the 
face of the journal for handling wheels. Among these 
may be enumerated jack bars, steel bars, pieces of pipe, 
sticks of timber, chains, hoist, tongs, etc. 

A modified form of the wheel stick so constructed 
that it engages the outside collar without contacting 
the surface of the journal, is effective if carefully used. 
The collar stick, as ordinarily used, however, is far 
from being a perfect tool. Unless correctly grounded 
at the start of the turn, it becomes unbalanced before 
the turn is completed, and will either slip off, or worse, 
slip over onto the face of the journal. This type o1 
stick can be made very efficient for turn-handling wheels 
in wheel shops and on storage and service tracks, by 
equipping regular turning corners with a plate having 
cast in its top face a series of depressions, in a hne 
splitting the angle of the two tracks; that is, equi- 
distant from each rail, spaced to suit journal lengths, 
and each depression marked with the journal length. 
A rounded knob on the end of the wheel stick is set 
into the depression in the plate, corresponding to the 
length of the journal on the wheels being handied. This 
assures a correct position of the stick, the turned wheel 
being lined correctly for the other track, and with no 
side tilting or slipping of the stick that might permit 
it to touch the face of the journal. 


A Convenient Device for Turn-Handling 
Mounted Wheels 


An effective tool for turn-handling mounted wheels, 
illustrated, is of welded tubular construction with a 
5%-in. by 5-in. rounded steel plate forming the base. 
With this tool, the average man can easily raise and 
turn a pair of wheels. Where there is no filling between 
the rails, a small light platform, about the height of the 
rail, with a handle in the edge for carrying it, is used. 
On account of its shape and handle, the men commonly 
call it a “suit case.” About the wheel shop and storage 


Note: Allpipes and plates weidea 


tracks, various devices may be used for turn-handling 
wheels. Electric and air hoists; a brake cylinder set 
below the floor at the center of track intersections and 
equipped with a removable fork; a light, quick operating 
turntable; a tram-roller arrangement; the collar stick 
and plate mentioned above; the device illustrated; and 
others. 

In handling wheels, care must be exercised to prevent 
battering the journals, a common form of this abuse 
being to permit the flange or rim of one wheel to strike 
the journal of another. Journals may be battered while 
handling axles in the wheel shop. The use of chains or 
other metal slings on journal faces must not be per- 
mitted. Shields must be used on journals in the mount- 
ing and dismantling press to prevent the wheel bores 
from marring the smooth surfaces. 

Should a journal be nicked or scratched, proper care 
must be used in correcting the defect. The 10-in. and 
12-in. coarse mill files that once constituted a part of 
the equipment for smoothing a journal must be banned. 
A 4-in. mill file is about the largest that should be per- 
mitted. Great care must be exercised in the use even 
of this size. The filing action should be confined to 
the raised area of the nick and the raised ridge of the 
scratch, and to trimming off any sharp cutting edges 
that may be present. This file must not be permitted to 
scratch the polish on the unimpaired surface of the 
journal. Filing a rough journal is bad practice, as such 
a journal has an irregular surface, which, combined with 
the longitudinal movement of the bearing on the journal, 
effectively prevents the building up of even a moderately 
good bearing contact. Cut journals should be machine- 
dressed. 

While this article is devoted chiefly to handling abuses, 
it would not be complete without a few words regarding 
rusted journals. Rust spots cannot be removed by ordi- 
nary means, as when the scale is removed, pits are left 
in the surface. Obviously, these pits cannot be smoothed 
off without turning down the balance of the surface to 
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An effective device of welded tubular construction for turning mounted car wheels 
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the level of the bottom of the pits. This is resorted 
to only in extreme cases, as, ordinarily, the rust spots 
are removed by rubbing down with sandpaper or emery 
cloth. This is often done in a big-hearted way where 
only a few spots are being removed, and, as a result, 
the smooth glaze on the journal is badly scratched by 
the abrasive used. In the first place, journals should 
not be permitted to become rusty, but if this does occur, 
the rust spots should be removed and the sharp edges 
of the rust pits smoothed without marring or scratching 
the journal in general. Ordinary rust spots should be 
removed by using a small piece of sandpaper on the end 
of the finger and confining the rubbing to the rusted spot. 


Protecting Car Journals Against Rusting 


The protection of journals on mounted wheels against 
rusting is quite a problem. A coating of thickened oil 
is easily applied and easily removed, but it washes off 
too readily, and it becomes necessary to recoat journals 
at frequent intervals of time. Paint or a coating con- 
taining paint material makes a reasonably effective cover- 
ing, but it dries so hard and is so difficult to remove 
that the journal surface is injured in the removal process. 

Cheap, heavy greases are fairly effective, but they 
collect. cinders and grit that are likely to cause injury 
to the journal surface when the grease is removed. Also, 
heavy rains may wash through them. A number of quite 
effective greases are not easily washed off by the weather 
and, yet, may be easily removed, when desired. These, 
while rather expensive for day-to-day use, are econom- 
ical for use on journals that are in storage for some 
time. They also collect cinders and grit. 

An effective means for protecting the journals from 
rust consists of a sleeve made of light material, such 
as stove-pipe iron, made to slip over the end collar and 
up over the dust-guard collar. This shield is slipped 
. over the journal after the latter has been given a coat 
of heavy oil or grease, and it effectively protects the 
journal from rain, snow, cinders, etc.; eliminates the 
necessity for frequent greasing; is easily applied and 
removed ; is very cheap; and, with a little care, will with- 
stand years of service. Also, the oil coating on the 
journal may be easily removed without injury to the 
polished surface. 

Where rip tracks are not platformed between the 
rails, a cheap and convenient device on which to run 
out the wheels may be made from the channel backs 
of two old brake beams, with spacer pipe rods to hold 
them to track gage. These are notched at the ends that 
rest on track rails, high enough for the wheel flange 
to clear the rail. The device is slipped under the wheels 
after they have been raised and turned quartering. The 
wheels may then be rolled out with little effort. 

Where a standard-gage service track is used, and space 
between the service track and repair track is not plat- 
formed, a portable dummy track, of light construction 
that may be quickly laid to bridge the gap, will be found 
a great labor-saver and, incidentally, a journal-abuse 
preventative. For convenience in storage, these devices 
should be made to be hooked together by spacer bars 
so that assembly and dis-assembly may be quickly made. 

Where only a moderate number of wheels are handled 
daily, if track spacing permits, a standard-gage service 
track for rolling the wheels is about the cheapest mode 
for transporting them and, if platformed, makes a good 
roadway for tractors, trucks, etc. Tractors equipped for 
wheel haulage and handling, as well as for handling 
other material, make a useful piece of equipment where 
Operating conditions for such a device are favorable, 
and where there is sufficient work for such a tractor 
to warrant the investment and operating expense. Nar- 
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row-gage service tracks, with platform trucks for haul- 
ing wheels and other heavy materials, have long been in 
use, chiefly where there is insufficient room for a stand- 
ard-gage installation. 


Laying Out Car-Wheel Storage Tracks 


A word about wheel-storage tracks. These should be 
so laid out as to permit a complete segregation of dif- 
ferent classes of wheels as to journal sizes, new or 
second hand, etc., so that no unnecessary handling may 
be involved. To insure continuous rotation of wheel 
stock, the storage tracks should, if possible, be so laid 
out that wheels are rolled in on one end of these tracks 
and taken out from the other. Where this cannot be 
done, other measures must be taken to insure rotation 
of wheel stock. 

Ordinarily, double tracking of wheel-storage tracks is 
best. Where mixed-wheel sizes and journal lengths are 
stored on the same pair of tracks, the spacing of the 
tracks must be such that the wheel on one track will clear 
the end of the journal of the wheel on the mate track. 
Where the storage track is for wheels of the same size 
and the same journal length, the best double-track layout 
is to have the adjacent rails so laid that the wheels will 
just clear each other. In that way, considerable space 
is saved. Another desirable arrangement that will pay 
well where wheels are handled by any of the ordinary 
methods is to have the two tracks converge at their out- 
let to the cross track or platform. and thus avoid the 
duplication of handling devices. 


Final Test for Air-Brake 
And Signal Hose 


EFORE air-brake or signal hose are shipped from 

the air-brake room and placed in stock for service 

they should be given a careful test to determine whether 

or not the clamps are sufficiently tight to prevent the 

nipples or clutches from blowing out or to assure that 

the rubber tubing is not defective. The test-rack shown 

in the illustration is used by an eastern railroad and each 

hose that is mounted is carefully tested before it leaves 
the hose shop. 

A metal trough, mounted as shown, is filled about half 
full of water. The hose is pushed over an expander 
nipple on the nipple end and a dummy clutch is attached 
to the clutch end. An eight-inch brake cylinder, attached 
on the left side of the trough lowers the hose into the 
water. Then about 70-lb. air pressure is turned into the 


A testing rack that eliminates leaky hose 
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hose and a careful inspection made by the operator to 
determine if any leak exists. 

No matter how carefully the mounting of air or signal 
hose is done there is a possibility of defective materials 
or workmanship existing. This test will eliminate hose 
being placed in service that will cause excessive brake- 
pipe or signal-line leakage or hose blowing off the con- 
nections under high air pressure in freight- or passenger- 
train service. 


Reclaiming Couplers 
And Follower Blocks 


HE Illinois Central has recently perfected and in- 

stalled at a number of shop points a method of re- 
claiming cracked and worn couplers and Farlow follower 
blocks which adds greatly to the service life of these 
parts, with only a small expenditure for the reclamation 
operations. 

In the case of couplers with cracked heads for ex- 
ample, the heads are closed in by a heavy hammer or 
pneumatic press until they take the A.R.A. gage, the 
cracks then being V’ed out with the cutting torch and 
welded, using a special steel rod and the oxy-acetylene 
welding torch. 

Worm coupler butts are rebuilt to the standard length 
by the following method: The end of the coupler butt is 
first squared using a special fixture on a draw-cut shaper 
which takes a cut to remove 3% in. or 1⁄4 in. of metal de- 
pending upon the thickness of plate required to bring 
the coupler butt back to the standard length. This plate, 
provided with a hole in the center to accommodate the 
horn of the follower block, is electric welded in place. 
An average of .7 lb. of welding material per coupler is 
used. The production with one operator is about five 
coupler butts an hour. 

The follower blocks are machined on a boring mill in 
three minutes, floor to floor, enough material being re- 
moved to make a square bearing for a 3-in. steel plate, 
bronze welded in place. The plates used are 40 to 50 
point carbon steel of not less than 250 Brinell hardness. 
They are provided with a hole to accommodate the horn 
of the follower block. About 5% to 34 Ib. of bronze is 
used per block with an average output of four blocks 
an hour. One of the illustrations shows the operation of 


Worn and cracked coupler (right); coupler butt squared 
(center); carbon steel wear plate applied by 
electric welding (left) 
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Worn follower block before and after reclamation by 
bronze welding—Carbon steel wear plate 
shown at the left 


welding a plate on a follower block, and another shows 
a block and a wear plate before and after welding. The 
third .illustration shows at the right a coupler before 
reclaiming, a coupler after machining is shown in the 
center, and a reclaimed coupler is at the left. 

The holding fixture used in machining the coupler 
butt is of special interest because of its simplicity and 


Welder applying 40-point carbon steel wear plate to worn 
block by the bronze-welding method 


effectiveness. It consists of a forged horn securely 
bolted to the table of the draw-cut shaper and arranged 
to pass into the eye of the coupler, held in a vertical po- 
sition. A back-stop and quick-holding nut and split 
washer complete the fixture. Coupler-butt ends can be 
machined and squared almost as fast as they can be 
slipped on and off the holding fixture. To facilitate 
handling, the couplers are taken to the shaper on skids, 
loaded in a vertical position and requiring only a short 
lift to the holding fixture. The machining time “skid 
to skid” is less than 3 min. per coupler. 


A 1,000,000-Mire Sarety Recorp.—Here is a real safety 
record. Locomotive Engineer Ben Smith of the Louisville & 
Nashville went to work on the throttle side of an engine cab in 
July, 1902. Since that time, he has accumulated a total of well 
over 1,000,000 miles, and not once has he himself suffered the 
slightest injury or caused injury to anyone else. Any locomotive 
engineer who can successfully dodge automobiles at grade cross- 
ings for more than 30 years deserves a lot of credit. 
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A Portable 
Hand Shear 


A small hand shear is more convenient if it can be 
moved to the work instead of bringing the work to the 
shear. The shear arrangement shown in the illustration 
was made by welding sections of 4-in. by 4-in. angles 
into a rectangular frame. The top is of %-in. plate and 
The small shear is bolted near 


welded to the frame. 


Hand shear mounted on a two-wheel truck for easy trans- 
portation around the car-repair yard or shop 


one end of the frame as shown. The shear and frame 
are transported on two wheels of ample construction. 
The front end is supported on a roller which is secured 
to the frame by two angles of small section which are 
welded to the front frame angle. The front end rests 
on a loop of 1-in. rod, the ends of which are held in 
two short sections of pipe welded to the end angle. 
This loop can be pulled up and used as a handle when 
moving the shear from place to place. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A.R.A.. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Charge for Re-stenciling 
Not Permitted 


The Chicago Great Western included a charge of 80 
cents for changing the stenciled light weight and load 
limit on Chicago, Milwaukee, St. Paul & Pacific car 
No. 92090, in its car-repair bill against the St. Paul for 
July, 1931. This stenciling was done because the actual 
light weight varied 500 lb. from the stenciled light weight, 
the old date of the previous light weight being April, 
1930. Inasmuch as the objections to this monthly bill 
did not exceed 10 per cent of the total, the bill was 
passed for payment by the C. M. St. P. & P., but a 
request was made for counterbilling authority which 
included 80 cents to offset the stenciling charge. The 
owners felt that this charge was not authorized under 
Rule 31 because the stenciling was on account of re- 
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weighing and not because the old marks were indistinct, 
the car owners contended that according to Rule 30, Sec- 
tion (c), this car was not due for periodic re-weighing 
and re-stenciling on July 21, 1931. No repairs or altera- 
tions, it contended, has been made to the car by the 
Chicago Great Western and, therefore, the intermediate 
re-weighing or re-stenciling was not chargeable to the 
car owner, inasmuch as the actual weight did not vary 
1,000 Ib. or more from the stenciled weight. The Chi- 
cago Great Western in its statement contended that the 
conditions surrounding the weighing of the car were 
such as to conform with the requirements of Section 
(f), Rule 30, it agreed that the car could not be con- 
sidered as being re-light-weighed under the provisions 
of Rules 30 or 31 and for that reason did not attempt 
to charge for re-light-weighing the car. The charge of 
80 cents for re-stenciling was made against the car 
owner in accordance with Item 419-B, Rule 107. The 
handling line contended that inasmuch as it is a re- 
quirement of Rule 30 that a box car with a variation of 
300 Ib. or more must be restenciled, it is also the pur- 
pose of these rules to reimburse the road for its work 
in performing this service. 

The following decision was rendered April 7, 1932: 
“Bill for stenciling the car is not permissible inasmuch 
as no charge can be made for re-light-weighing under the 
provisions of Rule 31. The contention of the Chicago, 
Milwaukee, St. Paul & Pacific is sustained.”—Case 
No. 1700, Chicago, Milwaukee, St. Paul & Pacific vs. 
Chicago Great Western. | 


Unnecessary to Renew Letters When 
Re-stenciling for New Weight 


The Chicago, Rock Island & Pacific rendered a charge 
for re-weighing and re-stenciling New York, New 
Haven & Hartford car No. 161124 at Ottawa, Ill., Jan- 
uary 2, 1930. The car owners issued a joint-evidence 
statement at New Britain, Conn., July 30, 1930, which 
indicated that the car was re-stenciled on the same date 
due to “old light-weight markings not entirely painted 
out per Rule 30, Section 6; figures only in load limit, 
light weight, station symbol and date, painted out.” 
They wrote the Rock Island August 8, 1930, and at- 
tached the joint evidence requesting a counterbilling 
authority to cover the cost of re-stenciling the car. The 
Rock Island replied August 19 claiming that it was its 
understanding of Rule 30 that it was not necessary to 
paint out and re-stencil the lettering for the words or 
abbreviations, “Capacity,” “Light Weight” and “Load 
Limit,” unless they were illegible. It refused the re- 
quest of the New Haven for counterbilling authority to 
cover the cost of re-stenciling the car as the joint evi- 
dence card failed to show that it had permitted any in- 
distinct or illegible stenciling to remain without renewal 
or that it had failed to re-weigh the car properly. ‘The 
New Haven contended that paragraph (f), Section 6, 
of Rule 30, also Arbitration Case No. 1621 and A.R.A. 
Circular 568, made it mandatory for the company which 
does the re-weighing to paint out all the old stencil marks 
with quick-drying paint. The owners claimed that the 
charge of $4.35 in Item 419-A, Rule 107, covered the 
painting out of the words “Capacity,” “Load Limit” and 
“Light Weight” and all numerals and re-stenciling. 

The Arbitration Committee rendered the following de- 
cision November 4, 1932: “It is the intent that the date, 
station symbol, light weight and load-limit numerals 
(where the latter is not preceded by star symbol) must 
be entirely painted out and renewed when the car is re- 
weighed. If the letters “CAPY,” “LD LMT” and “LT 
WT” and capacity and star symbol load-limit numerals 
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are distinct, it is unnecessary to paint out and renew 
them, but in any case where such markings are indis- 
tinct, same should also be re-stenciled. As joint evi- 
dence failed to show that such markings were indistinct 
or illegible, the contention of the New York, New 
Haven & Hartford is not sustained. (Note: This de- 
cision has been concurred in by the Committee on Car 
Service of the Transportation Division, American Rail- 
way Association.)”—Case No. 1702, Chicago, Rock Is- 
land & Pacific vs. New York, New Haven & Hartford. 


Bearings Applied to Cut Journals 
For Short Haul 


On August 15, 1931, the Akron, Canton & Youngs- 
town delivered its car No. 1063 to the New York, Chi- 
cago & St. Louis under load at Bluffton, Ohio, bearing 
A. C. & Y. defect card dated August 15, 1931, for “two 
pairs of cast iron wheels with cut journals, L1 and L3.” 
The N. Y. C. & St. L. bill No. 8472 for August, 1931, 
amount $92.84, included charges for two new solid 
journal bearings, L1 and L3, applied at Bluffton on 
August 15, to enable the car to be moved to Lima, Ohio, 
for repairs, and for two pairs of wheels renewed, L1 and 
L3; four new journal brasses, R and L and three dust 
guards; journal-box bolts, etc., which were applied at 
Lima, on August 16, 1931. The car owners claimed 
that as the car was protected by a defect card the charges 
should be confined to two pairs of wheels renewed; four 
new journal brasses, R and L, and three dust guards; 
journal-box bolts, etc. The handling line claimed that, 
in accordance with Interpretation 1, Rule 99, it was 
justified in billing the car owner for the first application 
of journal bearings at Bluffton, where it had no facilities 
for changing wheels, regardless of the fact that the 
journals were cut and covered by a defect card for the 
work done as previously described. The A. C. & Y. 
did not believe it to be the intent of the rules to penalize 
the car owner or the delivery company for an application 
of journal bearings to enable the receiving line to move 
the car to a repair track for the application of wheels, 
especially when the journals were cut when the car was 
offered and accepted in interchange. It was its opinion 
that such repairs should be classified as temporary, or 
no repairs. 

The Arbitration Committee rendered the following de- 
cision: “The defect card attached to the car was an 
acknowledgment that the journals were cut. The appli- 
cation of bearings to the cut journals constitutes repairs 
for which a charge is not permissible. The contention 
of the Akron, Canton & Youngstown is sustained.” — 
Case No. 1701, Akron, Canton & Youngstown vs. New 
York, Chicago & St. Louis. 


A Protective 
Coating for Workmen 


HE DeVilbiss Company, Toledo, Ohio, has re- 
cently placed on the market a new product known 
as Pro-Tek, which has been developed especially for 
workmen who work with materials such as lacquer, 
paint, varnish, grease and oil. Pro-Tek is a white cream 
which, when rubbed into the skin before working, forms 
a protective film against such materials as lacquer, and 
which is soluble only in water. It is said that Pro-Tek 
prevents dirt and liquid from entering the pores of the 
skin and serves as an “invisible glove.” 
When using this protective coating, lacquer, paint, 
grease, metallic dusts and similar materials can be 
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quickly and completely removed by washing under run- 
ning water. It is claimed that many industrial skin 
diseases can be prevented by the use of Pro-Tek and 
that its use should appeal to painters, industrial finishers, 
mechanics, battery men, pipe fitters, electricians and 
platers. 


Safety Tool for 
Hopper-Car Doors 


TOOL, known as the Prescott safety tool, de- 

signed to eliminate many of the serious accidents 
that have occurred in closing the doors of hopper bottom 
cars has recently been placed on the market by the 
Trumbull Manufacturing Company, Warren, Ohio. 
The Prescott safety tool is adapted for use on any car 
equipped with the Wine or similar type door latch. 


Prescott safety tool being used to close hopper doors 


Advantages claimed for this tool are the ease with which 
it is possible for an operator to close the door and the 
speed with which it may be done. 

The forged parts of the Prescott tool are constructed 
of high carbon-steel forgings and the castings are of 
malleable iron. The illustration shows the manner in 
which this tool is used to close hopper doors. The chain 
on the tool is adjusted through the clamp to the proper 
length so when the hook is attached to the open door the 
fulcrum portion of the bar reaches the upper face of 
the angle extending across the hopper incline sheet, run- 
ning parallel to the door. The handle extends at almost 
right angles to the side of the car. When this has been 
done, the handle is pulled in an almost horizontal direc- 
tion toward the car until the door locks. 


New EQUIPMENT INSTALLED.—Class I railroads in the first 
eleven months of 1932 placed in service 2,951 new freight cars, 
the Car Service Division of the American Railway Association 
has announced. In the same period last year, 12,328 new freight 
cars were placed in service. The railroads on December 1 this 
year had 2,398 new freight cars on order compared with 4,252 on 
the same day last year. 
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In the 


Back Shop and Enginehouse 


Air-Compressor Repairs 
On the Burlington 


fr repairs for the entire Chicago, Burl- 
ington & Quincy system are made at the Aurora 
(Ill.) shops, with the exception that on locomotives sent 
to the West Burlington (Iowa) shops or the Denver 
(Colo.) shops for general repairs have their compressors 
overhauled locally. Air compressors are given general 
repairs on the basis of from 70,000 to 100,000 miles per 
shopping, depending on the class of service. Each com- 
pressor carries a date plate applied to the jacket with 
rivets and indicating the compressor serial number, date 
of application, date of last overhauling and actual cylinder 
sizes. Compressors removed from locomotives at out- 
lying terminals are bolted to lift-truck skids and turned 
in to the local storekeeper in exchange for overhauled 
compressors, which can be applied without loss of time. 
The worn compressors are handled by the stores depart- 
ment to Aurora shops, and after being repaired are 
shipped back in regular store-house line cars which de- 
liver them and other material regularly once or twice 
a week in accordance with the needs. Compressors 
remain on the skids throughout the entire movement and 
the steam-cylinder jackets are protected against dents 
or accidental marring by means of extra-heavy protec- 
tion jackets applied temporarily outside of the regular 
steam-cylinder jackets. To meet the present needs of 
the Burlington, approximately three new or thoroughly 
overhauled 814-in. cross-compound compressors are re- 
quired daily ; also one 914-in. and two 11-in. compressors. 
The Burlington is gradually standardizing on the use of 


the 8!4-in. cross-compound compressor, in view of its 
larger capacity and greater efficiency than the other two 


types. 
Aurora Air-Compressor Repair Operations 


Air-compressor repairs for the Burlington system have 
been handled at Aurora shops only since the early part 
of March, 1932. As in the case of centralized triple- 
valve repairs, described in an article beginning on page 
335 of the August Railway Mechanical Engineer, the 
repair work on air compressors is featured by its thor- 
oughness and accuracy, the use of gags to secure inter- 
changeability and micrometer measurements in deter- 
mining wear and clearance limits. These wear limits 
and tolerances conform in general to standard practices 
on other roads, being described in detail in a compact 
and convenient booklet entitled “Burlington Lines’ Air- 
Brake Standard Practices for Maintenance and Tests.” 
The most important way in which the Burlington air- 
compressor repairs depart from ordinary practice is in 
the progress testing of each unit of the compressor as it 
is assembled, in order to permit the early correction of 
defects which, if undetected before the final test, might 
necessitate the more or less complete dismantling of com- 
pressors with attendant delay and expense. The details 
of this method of progressive assembly and test will be 
given subsequently in this article. 

Before undertaking to repair compressors on a pro- 
duction basis at Aurora shops, the complete layout of the 
shop and its facilities was studied with a view to elimi- 
nating lost motion and arranging the repair and testing 
equipment for most convenient operation. The space 


Aurora air-compressor repair department—Micro grinder in background 
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Use of rectangular, welded T-iron gage for checking lug 
alinement 


in the air-brake shop devoted to compressor repairs is 
served by a light, hand-operated overhead crane of suf- 
ficient capacity to handle the heaviest compressor, namely, 
the 8'%-in. cross-compound compressor which weighs 
approximately 1,400 Ib. A work bench with vise equip- 
ment and tool drawers is provided; and there are four 
air-compressor stands with vertically-rotating tables held 
in any desired position with respect to the fixed pedestals 
by means of a hook and split-key locking device. Holes, 
properly spaced, in the revolving plate permit holding 
the compressor, as illustrated in any position for most 
convenient handling of the work. A Micro Model-FG 
internal grinder is used for truing worn cylinders and 
a Heald No. 55 internal grinder for truing worn main 
and reverse-valve bushings. The Micro grinder is 
served, as shown in one of the illustrations by a jib 
crane and a one-ton chain hoist. In the background of 
the same illustration is shown a conveniently-located 
material table and rack. A steam-test rack is provided 
for the thorough testing of air compressors before de- 
livery to the stores department. This test rack, which 
has a capacity to test four air compressors simultane- 
ously, receives steam through a 4-in. line at about 150-Ib. 
pressure from the power plant and exhausts through an 
&-in. line to the shop exhaust-steam heating system. Both 
steam lines are carefully lagged to avoid unnecessary 
heat-radiation losses. Every facility is provided for the 
easy bolting of compressors to the test rack and the con- 
venient attachment of steam and air connections; also 
all test gages and appliances. 


Compressors Stripped Near Lye Vat 


Owing to the location of the lye vats at some distance 
from the air-compressor repair department, arrange- 
ments have been made for the complete stripping and 
dismantling of all air compressors at Aurora shops in 
another part of the plant adjacent to the lye vat. Two 
elevated rails are provided at a sufficient height so that 
the compressors, when mounted on skids, are at the 
most convenient height for working. One machinist 
helper does all of the stripping, being equipped with 
necessary tools, special wrenches, etc., required for dis- 
mantling compressor parts without damaging them. For 
example, a heavy steel dolly bar, drilled and threaded 
at one end is screwed on the threaded end of the piston 
rod and protects this thread when breaking the fit of 
the rod in the piston. All air compressors are com- 
pletely dismantled, with the exception that the joints 
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between the cylinders and the center casting are not 
broken unless there is evidence of a blow due to a defec- 
tive gasket, or one of the castings is cracked. 

A strong solution of lye or caustic soda is used in the 
lye vat, being kept as nearly as possible at the boiling 
point. After being cleaned, all air-compressor parts are 
washed off with hot water and steam and then replaced 
on skids or in metal boxes for handling by a lift truck 
to the air-compressor repair room. Here they are crit- 
ically inspected and gaged for wear. Every compressor 
is checked with a special rectangular welded T-iron 
gage to make sure that all four lugs are in the same 
plane. Otherwise, when drawn tightly to the holding 
bracket on the locomotive and subjected to shocks and 
jars in service, a broken lug is almost sure to result. 
The use of this gage is clearly shown in one of the illus- 
trations. Cracked or defective lugs of any kind are 
repaired at Aurora shop by oxyacetylene welding, using 
a manganese bronze metal and subsequently planing 
down the lugs, if necessary, to assure a uniform bearing 
on the holding bracket. Hole locations are checked 
and the holes plugged and redrilled, if necessary, Stuff- 
ing boxes in the center casting are examined for loose 
or stripped threads, and these conditions, if found, are 
corrected by the removal and repair of the boxes, in- 
cluding the proper tightening of the boxes and reappli- 
cation of dowel pins at new locations. 

Steam and air cylinders are carefully checked and, if 
out of round, scored or tapered, are thoroughly recon- 
ditioned on the Micro grinder, being subsequently 
checked for accuracy with a micrometer dial indicator. 
Particular attention is paid to the alinement of cylin- 
ders, which are checked carefully with proof grooves 
machined on each end. The use of these proof grooves. 
in conjunction with the indexing feature on the Micro 
grinder, assures accurate alinement of cylinder centers. 
If the cylinders are more than 1/32 in. out of round on 
the diameter, a rough boring cut is taken preliminary to 
grinding, in order to avoid the removal of so much 
material by the grinding wheel and to save time. All 
cylinders over 1/64 in. out of round are ground. When 
completed, a tolerance of .003 in. out of round or tapered 
is the maximum allowance. Cylinders are rebored or 


ground in steps of 1/16 in. above standard. They are 
counterbored 1⁄4 in. deep and provided with by-pass 
grooves 2 in. long, 3%% in. wide and 3/16 in. deep. Over- 
size pistons are carried in stock so that it is only neces- 
sary to turn down the outside diameter to suit the cyl- 
A clearance of 1/64 in. in the cylinder is 


inder sizes. 


Lift truck and skid handling overhauled compressors 
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the maximum permissible. The packing-ring grooves 
are sufficiently deep so that standard diameter rings, 
properly fitted, can be used. 

Pistons are not continued in service when more than 
1/16 in. smaller than the bore of the cylinders. Piston 
rods are renewed when the diameter has been reduced 
to 1/16 in. smaller than the standard size. Piston packing 
rings for steam cylinders are condemned when the ends 
are 3/64 in. apart when placed in the smallest part of 
the cylinder. For the air cylinders, the rings are con- 
demned if the ring ends will not come together when 
placed in the smallest part of the cylinder. New rings 
are fitted so that they will develop a slight amount of 
friction in the ring groove when passing the smallest 
cylinder diameter. 

New stuffing boxes are bored 1/32 in. larger than the 
rod and condemned when 3/64 in. larger than the rod. 
The cylinder of the main-valve bushing and the left 
main-valve head are renewed if worn 1/32 in. or more, 
great care being exercised to assure proper alinement 
of these two parts. Reversing valves are scraped when 
the distance between the reversing-rod groove and the 
valve seat is % in. less than standard, or when the 
valves are 1/32 in. loose between the two rod shoulders. 
The combined wear of the reversing-valve face and 
bushing seat is not permitted to exceed 1% in. 

In accordance with usual practice, the standard lift 
of all air valves is made 3/32 in. and not allowed to 
exceed % in. All valve stops are trued, when required, 
and valves ground in, first making sure that the wing- 
guide play in the cases does not exceed 1/32 in. Seats 
and cases are renewed when the base forming the guide 
for the valve wings is worn 1/32 in. larger than stand- 
ard. Copper gaskets are cleaned, annealed, rebeaded and 
reapplied, with the exception of a certain amount of new 
gaskets necessary for replacement. 


Compressor Tests During Process of Assembly 


With the high-pressure steam and low-pressure air 
piston and rod (pistons containing fitted rings), stuffing 
boxes and rod packing, and all air valves assembled, 
both top intermediate air valves are bolted down. The 
top of the steam channels between the steam cylinders 
is plugged with a blind gasket, and, without either the 
top steam head or the bottom air head applied, shop air 
pressure is connected to the drain hole on the bottom 
of the high-pressure steam cylinder. This will test the 
centerpiece gasket, the high-pressure steam cylinder pack- 
ing rings, the stuffing box and the rod packing for 
leakage. Any leakage can be readily determined by 
swabbing the parts with thin oil. . Any defective con- 
dition is noted and corrected. 

The next test is made by removing the shop air line 
from the steam cylinder and applying it to the low- 
pressure air-cylinder oil-plug hole, noting that no leak- 
age exists backward through the inlet air valves or by 
the valves or seats to the high-pressure air cylinder. It 
is also important to note that leakage is not excessive 
by the air piston rings, and that no leakage exists by the 
stuffing box or rod packing, or the centerpiece gasket. 
Shop air pressure is then applied to the final discharge 
tapped opening to test for any leakage that may exist 
by the final discharge valves or seats. 

The third test is made by installing the low-pressure 
steam and high-pressure air piston assembly and applv- 
ing shop pressure to the high-pressure air cylinder, mak- 
ing the connection at the oil-plug hole, bolting down the 
top final discharge valve. and testing for leakage by the 
packing rings, also noting any other defective conditions 
which are corrected as found. 

In the fourth test, the procedure is to plug all drain- 
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age and oil holes, remove the blind gasket from the 
steam channels, remove the bolted air-valve caps, and 
apply the steam head, leaving the air head off. The 
compressor is operated with the shop-line air pressure, 
connecting the discharge opening of the air cylinder to a 
reservoir, approximately 14 in. by 33 in., and examining 
both air pistons for blow, also the steam head for blows 
or defects. If the air pistons blow excessively, the air 
in the pressure reservoir will not pump up to equal the 
shop pressure which it should do within a few pounds 
if the compressor is efficient. 

The fifth test consists of three parts as follows: A— 
Apply the bottom air-cylinder head with all air valves 
assembled. Attach the shop air line to the plug in the 
low-pressure bottom air head, plugging the final dis- 
charge pipe opening. Admit full shop pressure and 
note any leakage to the atmosphere by the bottom intake 
valve, using the soap-bubble test. Any leakage found 
must be corrected before proceeding further. B—Apply 
shop air to the plug hole in the bottom of the high- 
pressure air-cylinder head. Admit full shop air pres- 
sure and note any leakage at the plug hole in the bottom 
low-pressure air-cylinder head, using the soap-bubble 
test which will indicate leakage by the lower intermediate 
valves. Any leakage found must be corrected. C— 
Remove the plug from the final discharge opening and 
apply shop air at this point. Note any leakage at the 
plug opening in the bottom high-pressure air head, using 
the soap-bubble test which will indicate leakage by the 
lower final discharge valve. Correct any leakage found. 

In the sixth test, plugs are replaced in the bottom air 
head. The discharge opening is connected to the test 
reservoir and shop air is piped to the steam inlet to 
operate the compressor. If the steam and air ends are 
efficient, the pressure will rise 15 to 20 lb. higher than 
the shop pressure. The test reservoir is equipped with 
a safety valve set at 20 Ib. higher than the standard 
shop pressure. 

Following the progressive testing and assembly of the 
air compressors, they are given the standard orifice and 
steam-end speed tests, lubricators applied, the com- 
pressors mounted on skids and delivered by lift truck to 
the stores department for shipment to outlying terminals, 
as required. 


Reversing Valve- 
Bushing Press 


HERE are many methods of pressing out worn re- 

versing-valve bushings from air-compressor heads. 
Each shop has its own method and the most common 
of these involves the use of parallel strips, such as two 
old driving-box shoes. These are placed on the hy- 
draulic-press table and the compressor head is placed on 
these strips in an inverted position. In the case of a 
914-in. pump head, the head must then be levelled by 
placing shims under the edges of the head, due to the 
irregular contour of the surface of the head. The bush- 
ing is then pressed out by the effort of the hydraulic 
ram acting on a small steel ram which is placed on the 
bushing. 

This method has many disadvantages. It requires 
much time in properly alining the head and even then 
many head castings are broken. If the head is not per- 
fectly alined and an attempt is made to press out the 
bushing, undue stresses are set up in the casting and 
the result will be, in many cases, a broken casting. 

In the case of an 8'4-in. compressor head, the method 
used is practically the same as in the 914-in. head except 
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that there is no irregular surface to shim and square but 
the parallel strips must be properly spaced to permit the 
removal of the bushing and there is a very small surface 
of contact between the strips and the top of the revers- 
ing valve chamber. 

This operation of removing reversing valve bushings 
can be made quite simple and comparatively easy by 
using the device shown in the drawing. In the case of 
an 814-in. compressor head, the time required in press- 


Hydraulic Press Table 


General designs and dimensions of a convenient device for 
removing reversing valve bushings 


ing out reversing-valve bushings has been reduced to 
one-fourth the time required by using parallel strips. 
In pressing out 914-in. air-compressor reversing-valve 
bushings, the time has been reduced to one-sixth the 
time required by using parallel strips. In the case of 
the latter, there are no more broken castings during this 
operation. 

This device is easily made and is cheap in construction. 
The base is made of %4-in. boiler plate and is 8 in. 
square. The receiving tube is made of 2%-in. by 34-in. 
steel tubing and is 614 in. in length. This tube is spot- 
welded to the base. There are three guides, spot-welded 
to the top of the tube. They are made of %-in. by 34- 
in. by 1)4-in. flat iron and project 34 in. above the top 
of the tube. The steel ram is made of mild steel and is 
machined as shown in the drawing. 

The operation of this device is simple. The pump head 
is inverted and is placed on the device stand as shown 
in the drawing. The head is brought in contact with the 
three guides and they properly aline the head to the cor- 
rect position with respect to the stand. The steel ram 
is then placed on the reversing valve, as shown, and the 
bushing is then removed from the compressor head by 
the effort of the hydraulic ram on the small ram. 

The dimensions given in the drawing are for the de- 
vice used in connection with 914-in. compressor ‘heads. 
The device used for 8!4-in. compressor heads is of the 
same design, only the dimensions vary. 

Due to the simplicity in design, the cheapness in con- 
struction and the time saved by this device, to say noth- 
ing of the castings saved which were formerly broken 
by using other methods, it is valuable device to have in 
each shop where air compressors are reclaimed. 


A ReEvENUE-Propucinc Dining Car.—The Norfolk & West- 
ern recently operated a diner in one of its fast freight trains, and 
made money out of it. It was a lunchroom built to resemble a 
dining car, and it made a trip over the railway as a freight ship- 
ment, mounted on a flat car. These “diners” are large enough to 
accommodate 20 people at a time and are completely equipped 
with stoves, lunch counters, seats, show cases, dishes, cupboards, 
etc. Of solid steel construction, the “diner” is 40 ft. long, about 
8 ft. in height and weighs 40,000 1b. 
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Spot Welding 
The Stainless Steels 
By V. W. Whitmer* 


TAINLESS steels are particularly well adapted to 
spot welding due to their clean surface, freedom 
from any oxide or scale and because of the absence of 
any coating such as zinc or lead, as on galvanized or 
Terne Plate stock. 

Spot welding, in principle, is nothing more than 
holding two sheets in close contact between two copper 
electrodes about an inch or so in diameter with the con- 
tact ends tapered to about 1⁄4 in. in diameter, and pass- 
ing a current low in voltage but high in amperage 
through the circuit for a short period. Fusion immedi- 
ately takes place between the two sheets, while the 
excess heat is rapidly carried away from the outside 
surfaces by the water-cooled electrodes. The low volt- 
age, about 2 to 4 volts, is obtained from a step-down 
transformer wound in sections, each being connected 
with a stop on a rotary control switch by which the 
current or heat can be increased or decreased by turning 
up or down respectively. 

While the total heat applied will be determined by 
the rotary adjustment, the area of the electrode points 
should be maintained as near constant as possible. Any 
increase in area will tend to reduce the heat per unit 
area, resulting in an improperly or poorly fused joint. 
A decrease in area will increase the unit heat and will 
usually burn a hole entirely or partly through the sheet 
to be welded, other factors remaining constant. 

The pressure exerted by the electrodes is generally 
produced by the compression of helical springs and 
can be adjusted by a lock nut on a shaft through the 
center of the spring. Variable pressures will also affect 
the quality of the weld. Too much pressure will reduce 
the resistance of the joint and hence tend to decrease 
the heat generated. The pressure generally determines the 
amount of up-set displacement directly following the 
fusing period, producing an indentation cn each side 
of the sheets welded. 

In addition to these variables, the time of current flow 
is of great importance. Too long a period gives the 
same result as too much heat. Too short a contact will 
produce no weld. 

It is evident, therefore, that spot welding depends on 
the following four variables: Current (controlled by 
rotary switch), diameter of electrode contact points, 
pressure (controlled by spring or pneumatic pressure), 
and length of time the current is allowed to flow. 

While it would not be impossible to determine an ad- 
justment of each of these with respect to the other for 
each gauge to be welded, as in the case of automatic 
machines where time and pressure are accurately con- 
trolled by motor-driven cams and the current set by 
hand, it would be next to impossible to determine same 
for manual operation, due to the personal element. 
Furthermore, such adjustment would be necessary for 
each individual machine. This makes it impossible to set 
up any specific procedure to follow for this class of work. 
However, stainless steel, such as Enduro, in general will 
require less heat than the same gauge in common steel, 
due to its lower heat conductivity (tending to concen- 
trate it in one spot), its lower melting point and better 
contact due to a scale-free surface. Consequently, if 
an operator is producing good work on say 20-gage 
black steel, he could, in general, change to the same 
gauge stainless by either dropping the switch one point 
or reducing the time slightly, or both. More definite 
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instructions cannot be given but the exact procedure 
must be worked out individually, balancing one variable 
against the other until the desired result is obtained. 

If both electrodes are of the same diameter, a depres- 
sion will occur on both sides which, while not serious 
on the pickle finishes, may be objectionable on the pol- 
ished surfaces. This can be reduced by using a copper 
block about % in. thick and 2 in. square between the 
electrode and polished side, thus putting the major de- 
pression on the lower side. An aluminum block % in. 
to 14 in. works even better but due to its lower melting 
point, will tend to pit if a slight arc is drawn. This 
procedure will reduce the depression but will not elimi- 
nate it entirely, as it is due to shrinkage of the molten 
metal in the center and, hence, pulls from both surfaces. 
The indentation remaining, if the work is to be polished, 
will have to be ground out with a cotton wheel set up 
with glue and abrasive. (Use about 80 grit or finer.) 

When welding polished stainless steel, it is advisable 
to place the welds at the least conspicuous positions, as 
often it is difficult to refinish the welds and have the 
same color if the whole piece is not refinished. This 
depends, however, to a great extent, upon the finish of 
the sheets. 

Spot welding, like any other type of welding requir- 
ing high temperature, will form an oxide on the surface 
which will be blue in color. If this is exposed to the 
weather or moist conditions, it will slowly change to a 
brown color resembling rust. This, however, is only a 
surface condition, affecting the original oxide only. It 
such welds are to be exposed to the atmosphere, they 
should be cleaned either with acid as in pickling in the 
case of No. 1 finish sheet, or ground and polished if 
No. 4 or higher finishes are employed. In the ground 
and polished state, spot welds are just as resistant to 
the salt spray as the original metal. 


Mandrel for Air-Pump 
Valve Cages 


IR-pump valve cages are reclaimed many times 

before they become unfit for service by merely 
grinding in a valve to a seat. These cages, which are in 
constant use on pumps, finally become worn at the seat. 
The constant hammering of the valve upon the seat of 
the cage causes the seat or bevel edge to become wide 
and finally a valve will become “buried” in the cage. 


To fit Spinde 
of Lathe 
Head Stock > 
( 
1 a i End View ot Mandrel 
Assembly k--/5--- Made of Stee! and Cap only 


Mandrel for use in reclaiming air-pump valve cages 


That is, the outer edges of the valve will sink below the 
top edges of the cage and the valve is more likely to 
stick and cause trouble. 

These cages may be reclaimed at small cost. The 
usual method is to “chuck up” the cage in a lathe and 
cut away the top edges of the seat until the desired re- 
sult is obtained. This method requires quite a few 
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minutes in chucking and, even then, there is a possi- 
bility of an error. 

The drawing shows a mandrel which is designed for 
the large cages of an 814-in. air-compressor. However, 
the same design may be used for the small or interme- 
diate valve cages by changing the dimensions. 

The mandrel shown is made of soft steel and the 
shank of the body is made to fit the taper and size of 
the lathe-head stock spindle. The mandrel cap is also 
made of steel and the outer surface is knurled so as to 
produce a firm hand grip for operating purposes. By 
placing the valve cage in the mandrel and clamping, by 
means of the cap as shown, the cage is held rigid and 
true for reclaiming. If the cage has a tendency to re- 
volve in the mandrel and cannot be stopped by clamping, 
a steel pin may be inserted in the mandrel body near the 
recessed edge, which will act as a “dog” and prevent 
turning. 

In many instances, valve cages will come in the shop 
with the tops damaged by chisel and hammer marks. 
These battered places will necessitate filing so as to pro- 
duce a square surface when it butts against the mandrel. 

This mandrel is easily made and cheap in construction. 
The time saved by this device will in a short time pay for 
its construction after being put into service and it will 
produce accurate work. 


Demonstration of 
Stellite Cutting Tools 


T a recent National Metals Exposition at Buffalo, 
N. Y., demonstration was given of a red-hot cut- 
ting tool in actual operation. The demonstration was 
not given as a life test of the tool but rather to demon- 
strate the property of red hardness of Haynes Stellite 
J-metal, a non-ferrous alloy of cobalt, chromium and 


Haynes stellite cutting tool heated by oxy-acetylene flame 
used in a 16-hr. cutting test 
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tungsten. The accompanying illustration shows the set- 
up. The material machined was a hot-rolled steel billet, 
5 in. in diameter and 16 in. long with 0.15 to 0.20 per 
cent carbon and 0.30 to 0.60 per cent manganese. The 
depth of cut was 0.025 in., the feed 0.004 in. and the 
speed 130 surface feet per minute. 

An 0.4 by 0.5 in. solid Haynes Stellite J-metal tool 
was mounted with approximately a two-inch overhang. 
An oxy-acetylene welding blowpipe was adjusted so as 
to direct a flame on the bottom edge of the tool one 
inch from the end. In this manner, about 1% in. of 
the cutting end of the tool was kept constantly at a red 
heat, or approximately 750 to 800 deg. C. (1380 to 
1475 deg. F.) A small portion of the alloy near the 
hottest zone of the flame was actually melted. 

After 16 hours of continuous cutting, the tool was 
removed, cleaned up with a stone, and put into service 
again. The cutting edge of the tool was in good condi- 
tion and could have cut longer without attention. 


Truck for 
Welding Equipment 


Te Linde Air Products Company, 30 East Forty- 
Second street, New York, has introduced a new 
cylinder truck which increases the ease and convenience 
of moving the welding or cutting outfit from place to 
place in the shop or yard and of transporting the outfit 
to outside jobs. It insures a firm support for the oxygen 
and acetylene cylinders, eliminating the possibility of 
overturning them and breaking the regulators or gages. 


No. 5 cylinder truck 


70 Railway Mechanical Engineer 


rma 


The frame of the No. 5 cylinder truck is made of 
1/4-in. angle iron welded into a permanently rigid unit. 
A beveled steel plate welded to the frame forms the 
cylinder platform. The handles are made of 1%4-in. 
pipe curved to provide a firm, easy grip. The handles 
are firmly bolted to the cylinder platform and to the 
upper part of the frame. Being bolted, they may be 
easily removed, which permits the truck to be partly 
dismantled for shipping or storing in a small space. 

The cylinders are held in position on the truck by 
means of chains which are adjustable to accommodate 
cylinders of different sizes. 

The truck has 12-in. cast-iron wheels with 2-in. tires. 
These facilitate easy handling of the truck especially 
when swinging it from the upright to the rolling posi- 
tion. The axle is bolted to the frame, permitting rapid 
dismantling for shipment or storage. 

The overall size of the No. 5 cylinder truck is 48 in. 
high by 30 in. wide. Its weight is 80 lb. It is finished 
with a rust-preventing black enamel. 


Eeeentrie Drive for 
An Internal Grinder 


A SIMPLE method of rigging a belt drive to the 
eccentric pulley of an internal grinder is to use a 
double-pulley arrangement as shown in the illustration. 
One pulley has a diameter of 4 in. and the other is 10 
in. They are mounted between two sections of %4-in. by 
2-in. strap bolted to the top of a 3-in. by 6-in. strap, the 


Method of rigging a belt drive to the eccentric pulley of 
an internal grinder 


bottom end of which is hinged to the floor by two 
similar straps and a bolt. The bottom ends of these 
straps are bolted to the floor. 

A short belt from the eccentric pulley is placed over 
the 10-in. pulley and another belt runs from the 4-in. 
pulley to the drive shaft overhead. Flexibility is im- 
parted by an 18-in. section of 1%-in. coil spring, at- 
tached to the top of the post by a small strap and to an 
eyelet in the floor. Several small holes in the end of the 
strap allow for adjustment of the spring for tension. 


(Turn to next left-hand page) 
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COLD Neate a 


Dobai of forging failures have long been associated with 
the advent of cold weather on the railroads. » Ordinary forging steels become 
brittle at the low temperatures encountered on Northern roads. But Republic metallur- 
gists found an answer to this as they have to so many railroad steel problems. » An 


Agathon Alloy forging steel was developed that retains its strength and toughness at 


: i r Toncan Iron Boiler Tubes, 
any atmospheric temperature. Failures due to cold weather brittleness Pipe, Plates, Culverts, iv, 
taybolts, Tender Plates and 

i F > Firebox Sheets e Sheets and 

are now a thing of the past. » Once again from the laboratories of srp dor seecial rallrood 
purposes è athon je 

: ; i loy Steels ter ican 
Republic has come a better material to reduce repair costs and pro- tense Agaton Engine Bok 
; f i pins and bushings e Agathon 

long the life of equipment. » Wherever you use iron or steel consult Savoa liron s Climax stae 
: Nuts eTrack Material, Maney 

. * : Guard Rail A blies © En- 
Republic Steel Corporation for better materials. Sean Pa Arembilene Pn 
ing car equipment, for refrig- 
eration cars and for firebox 
sheets èe Agathon Nickel 


C E N T R A L A LEL O Y D O N Forging steel. 


REPUBLIC ST 


C ONR IPETO ROA inl 


MASSILLON aS 


Among the 
Clubs and Associations 


NortHwest Car MEN’s ASSOCIATION.— 
Changes in the new A. R. A. interchange 
rules are to be discussed at the February 6 
meeting of the Northwest Car Men’s As- 
sociation which will be held at 8 p. m. at 
the Minnesota Transfer Y. M. C. A. Gym- 
nasium, St. Paul, Minn. 


Cananran Rattway CLusB.—Bernard 
Allen, assistant economist, Canadian Na- 
tional Railways, Montreal, will discuss 
Highway Service at the meeting of the 
Canadian Railway Club which will be 
held at 8 p. m. on February 13 at the 
Windsor Hotel, Montreal. 


New EncLanp RaiLroap Cius.—“Air 
Conditioning of Passenger Cars” will be 
discussed by O. C. Cromwell, assistant 
chief of motive power and equipment, ana 
W. R. Whitsitt, mechanical engineer, of 
the Baltimore & Ohio, at the February 14 
meeting of the New England Railroad Club 
which will be held at the Hotel Statler, 
Boston, Mass., following a banquet at 6 :30 
p. m. 


Club Papers 


Economic Motive Power Life 


WESTERN Raitway CLus.—Meeting held 
Monday evening, January 16, at the Hotel 
Sherman, Chicago. Subject “The Rela- 
tion of Locomotive Operation to Railroad 
Net Operating Income,” by Thomas R. 
Cook, manager, inspection and field service, 
The Baldwin Locomotive Works, Phila- 
delphia, Pa. {[This paper, effectively illus- 
trated with lantern slides to give a graphic 
presentation of trends in the motive-power 
field, showed the direct bearing which loco- 
motive performance has on net operating 
income, this effect being of such a magni- 
tude that it constitutes one of the most im- 
portant points of attack in the endeavor 
to reduce operating expenses. Among 
other trends clearly shown in the paper is 
the rapidly-mounting cost of locomotive 
maintenance in the case of older power. 
{The possibility of predicting the economic 
life of new power was also clearly brought 
out in the paper. The curve covering this 
feature indicated that the economic life of 
new locomotives in one case studied varies 
from 12 to 16 years and that, for a shorter 
life than this, there will be an increase 
in total operating expense reaching a figure 
of $322,000 for a five-year life. The con- 
tinuance of the locomotives in service after 
16 years, however, will be accompanied by 
a rising cost of operation from, roughly, 
$295,000 a year to $311,000, at a life of 33 
years. When it is considered that these 
figures cover the service of three locomo- 
tives only, the importance of a correct de- 
termination of the economic life of power 
and its replacement by new power at the 
expiration of this economic life becomes 
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apparent. {[The objectives and conclusions 
of Mr. Cook’s paper are summarized in 
the following closing paragraph: “We 
have attempted to point out in this paper 
the possibilities of greatly decreasing the 
expenses which revolve around the use of 
locomotives. This decrease in expenses 
would become net operating income. When 
it is realized that over one-third of all 
operating expenses are controlled by loco- 
tive use, these savings could gradually, 
through wider and wider use of new power, 
amount to some hundreds of millions of 
dollars annually. In no other phase of rail- 
road operation is there anything like an 
equal opportunity to contribute to that 
rehabilitation of railroad earning power 
which is so sorely needed.” 


Directory 


The following list gives names of secretaries, 
dates of next or regular mectings and places of 
meeting of mechanical associations and railroad 
clubs: 

Arr-Brake_ Assocration.—T. L. Burton, Room 
5605 Grand Central Terminal Building, New 


or 
Atiizp Rartway SurrLY AssocraTion.—F. W. 
Venton, Crane Company, Chicago. 
AmeErRIcAN RAILWAY ASOCIA TION —Division _V. 
—MECHANICAL.—V. Hawthorne, 59 East 
Van Buren i cae 


Division V. UIPMENT PAINTING SEC- 
tion—V. R. Hawthorne, Chicago. 

Division VI.—PurcHases AND STORES.— 

J. Farrell, 30 Vesey street, New York. 

Division I.—Sarety SECTION. —J. i 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Divisron.— 
C. A. Buch, Seventeenth and H streets, 
Washington, D. C. 


AmeERican RarLway Toot FOREMEN’S ASSOCIA- 
gon —G. G. Macina, 11402 Calumet avenue, 
icago. 


AMERICAN SOCIETY oF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Divrston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street. 

eee Snor Practice Divrision.— 

W. Harrison, 6373 Beechmont avenue, 
Be. A E Cincinnati, Ohio. 

Marerracs_Hanpiinc Division.—M. W. 
Potts, grey Fefgüson Company, 1440 Broad- 
way N ork. 

IL AND Gas POWER prior —Edgar J. 
Kates, 1350 Broadway, New York. 

ELS DIVISION zW. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

American Society ror Steet Treatinc.—W. H 
Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AMERICAN Sociery ror Testine MATERIALS.— 
C. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. , 

American Wetpinc Sociery.—Miss M. M. 
Kelly, 29 West Thirty-ninth street. New 

ork. 

ASSOCIATION or Rartway ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N V- Room 
411, C. & N. W. Station, Gbicago, N 

Canaptan RarLwaY CLUB.—C. Crock, 2276 

ilson avenue, Montreal, Tas ular 
meetings, second Monday of each month ex- 
cept in June, Tuly and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS Assocration.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Foremen’s AssocIaTIon or Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, Ill. 

Car Foremen’s ÅSSOCIATION or Omana, Council 
Bluffs and South Omaha Interc .—Geo 

Kriegler, car foreman, Chicago, Burlington 
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& Quincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thu y of each month at 
Council Bluffs. 
Centrat Raitway Crus or Burraro.—M. D. 
eed, Room 1817, Hotel Statler, sane 
N. Y. Regular meeting, second Thursda: 
each month, except June, July and Augus, 
at Hotel Statler, Buffalo. 
Creverann Rattway Crus.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Met 
ing second Monday each month, except 
y and August Pa? the Auditerium bem 
st Sixth and Clair avenue, eland. 
EASTERN Car Foucusn’s Association.—E. L. 
Brown, care of the Baltimore & Ohio, States 
Island, N. Y. Regular meetings, fourth 
Friday of each month, except June, July. 
ugust and September. 
INDIANAPOLIS CAR INSPECTION ASSOCIATION.—P. 
Pursian, chief clerk fo superintendent oi 
shops. C. Ċ. C. & St. L., Beech Grove, Ind 
Regular meetings first ’ Monday of each 


month, except July, August and September. 
at Hotel Severin, Indianapolis, at p. m. 
Noon-day luncheon, 12:15 p. m. for Execu: 


tive Committee and men interested in the 
car department. 

INTERNATIONAL RAILROAD Master BLACKSMITH’: 
AssociaTIon.—W. J. Mayer, Michigan Cen- 


tral, 2347 Clark avenue, Detroit, Mich. 
INTERNATIONAL RAILWAY ASSOCIATION.— 
D. Smith, 1660 Old Colony building, 
Chicago. 
INTERNATIONAL RAILWAY GENERAL  Foremex'’: 
Association. —William Hall, 1061 W. Wa 


basha street, Winona, Minn. 


Master BOILERMAKER’S ÅSSOCIATION.—A. F 
Stiglmeier, secretary, 29 Parkwood street. 
Albany, 


Nationa Sarery Councrt—Sream  Ratrroar 
Section.—W. A. Booth, Canadian Nationa. 
Montreal, Que. 

New Enctanp Raroa CLum—W. E. Cade. 
Jr., 683 Atlantic avenue, Boston, Mass. Rer 
ular meeting, second Tuesday in each month. 
excepting June, Tuly, August and September. 
Hotel Statler, Boston. 

New York Rarrroap Cius.—D. W. Pye, Room 
527, 30 Church street, New York. eetings. 
third Friday in each month, except June. 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car MEn’s Assoctation.—F. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, Paul, Minr. 
Meeting_ first Monday ah month. excent 
une, July and August, at Minnesota 

C. A. Gymnasium building, 


Pacizic Rartway_Crus.—W. S. Wollner, P. 0 
San Francisco, . Regular 
meetings, second Thursdav of each month in 
San Francisco and Oakland, Cal., alternately. 
Rattway Business Assocration.—P. H. Middle. 
ton (Treas. and Asst. Sec.), First Nationa! 
Bank building, Chicago. 
Rartway Car_Men’s tus or Peoria AND PEKIN. 
—C. L. Roberts, R. Peoria, 
Rartway CLUB OF R RUNGE >J. D. Conway. 


1841 Oliver building, Pittsburgh, Pa. Reg 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel 


Pittsburgh, Pa. 

RarLway Fire Protection AssociaTIon.—R. 
Hackett, Baltimore & Ohio, Baltimore, Má 

RarLway Suppry MANUFACTURERS’ ASSOCIATION. 

D. Conway, 1841 Oliver building, Pitts 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SOUTHERN AND SouTHwESTERN RaiLway CLUB. — 
A. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday i ir January. 
March, May, July, September and November. 
Annual meeting, third Thursday in November, 
Anslev Hotel, Atlanta, Ga. 

Surety Men’s AssocraTion.—E. H. Hancock. 
treasurer, Louisville Varnish _ Company, 
Louisville, Ky. eets, with Equipment 
Painting Section, Mechanical Division Amer- 
ican Railway Association, 

Toronto Rartway Crus.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and Anges. 

TRAVELING ENGINgER’s AssocraTION.—W. 
Thompson, 1177 East Ninety-eighth cca 
Cleveland, Ohio. 

Western Rarway Crus.—J. H. Nash, 110! 


Peoples Gas building, Chicago. Regular 
meetings third ‘Monday in each month ex 
cept June, July, August and September. 


(Turn to next left-hand page) 
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Saves justifies... 
THE LOCOMOTIVE BOOSTER 


Since locomotive maintenance is about proportional to piston 


thrust, every locomotive, large or small, will save money with 
The Locomotive Booster. 

The Locomotive Booster is a reserve of power for maximum 
tractive effort in starting and on grades. Use it and the main 
locomotive can then be designed with a lower piston speed and 
thrust and still have ample power to haul the load at operating 
speeds. The lower piston thrust means lower all-round main- 
tenance. 

Here is a saving not always credited to The Locomotive 
Booster, yet this same maintenance economy is sufficient in itself 
to justify Booster application. 

Franklin has information on this phase of Booster economies 
it would be glad to present to you. 

THE LOCOMOTIVE BOOSTER _ 


| 


yS = ` f a) ox doe, 
Rsi 2 A x $ s 


FRANKLIN RAILWAY SUPPLY COMPANY nc. 


NEW YORK CHICAGO MONTREAL 


NEWS 


Tue Cuicaco, BURLINGTON & Quincy 
has ordered three 60-ton Diesel electric 
switching locomotives from the Midwest 
Locomotive Works. 


Tue NortTHerN Paciric has purchased 
the Timken roller-bearing steam locomo- 
tive. This locomotive, which is of the 
4-8-4 type, was built by the American 
Locomotive Company for the Timken 
Roller Bearing Company for the purpose 
of demonstrating the practicability and 
efficiency of roller bearings and has been 
in experimental service on various rail- 
roads throughout the United States. It 
will be used by the Northern Pacific to 
haul the North Coast Limited over the 
Cascade mountains between Seattle, Wash., 
and Ellensburg. 


Model of “Old Ironsides” Pre- 
sented to Franklin Institute 


A MODEL of Old Ironsides, the first 
locomotive built by Matthias W. Baldwin, 
founder of the Baldwin Locomotive 
Works, was presented January 9, 1933, to 
the Franklin Institute, Philadelphia, Pa., 
by Samuel M. Vauclain, chairman of the 
board. In addition to this gift, they also 
presented a photographic report of the 
Arbitration Committee which ordered pay- 
ment for the locomotive to Baldwin and 
which rendered its decision on January 
10, 1833, and photographs of the water- 
colored portrait of Matthias W. Baldwin, 
the original of which is in possession of 
the Baldwin Locomotive Works, and of 
the bronze statue of the founder of the 
works which was recently erected in front 
of the office building at Eddystone. 

Old Ironsides was ordered by the Phila- 
delphia, Germantown and Norristown Rail- 
road. The locomotive was destroyed by a 
landslide. There was a dispute between 
"Ar. Baldwin and the railroad relative to 
paying for the locomotive and the Arbi- 


tration Committee mentioned was created 
to decide this dispute. One of the signers 
of the arbitration award was Samuel 
Vaughan Merrick who was one of the two 
founders in 1824 of the Franklin Institute. 
In his presentation speech Mr. Vaughan 
outlined the part Mr. Merrick took in the 
founding in 1836 of the Southwark Foun- 
dry & Machine Company which is now a 
part of the Baldwin organization. 

The gifts were accepted on behalf of 
the Institute by Dr. Howard McClenahan, 
secretary of the Franklin Institute Museum, 
with whom were associated W. Chattin 
Wetherill and Walton Forstall. 


Wage Conference 


TWENTY-ONE PRESIDENTS of labor or- 
ganizations and their 1500 chairmen and 
a committee representing the railroads 
were present at the wage conference which 
opened at Chicago on December 12 to 
seek an indeterminate extension of the 10 
per cent wage reduction which expired 
February 1, 1933. Negotiations were con- 
cluded shortly after midnight on December 
22, when, after failure to agree seemed 
certain, the conference committee of man- 
agers and the 21 labor executives signed 
an agreement extending the deduction of 
10 per cent in basic rates of pay until 
October 31, 1933. The agreement also 
provides that if either side wishes to change 
the basic.rates, action toward that end may 
not be initiated prior to June 15, 1933. 
Prior to the agreement the union execu- 
tives had contended for an extension of 
the deduction for a period of a year, and 
the managements wished to terminate it 
in six months. 

The agreement, verbatim, is as follows: 
“It is agreed between the parties hereto 
that the original agreement is hereby ex- 
tended so that up to and including October 
31, 1933, ten per cent shall be deducted 
from each pay check of each of the em- 
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ployees covered by this agreement; that 
basic rates of pay shall remain as under 
the original agreement ; that this agreement 
shall terminate automatically October 31, 
1933, and that neither party prior to June 
15, 1933, will serve notice of a desire to 
change or extend this agreement, or of an 
intended change in basic rates of pay, such 
change or extension to become effective 
on or after November 1, 1933; it being 
further agreed that in the event that such 
a notice should be served by any party 
hereto between June 15, 1933, and Novem- 
ber 1, 1933, the proceedings thereunder 
shall be conducted pursuant to the pro- 
visions of the Railway Labor Act and 
such proceedings shall be conducted na- 
tionally in order that the matter may be 
handled to a conclusion as expeditiously 
as reasonably possible.” 


Power Reverse Gear Required 
by I. C. C. 


A FINDING that the safety of employees 
and travelers on railroads requires that all 
steam locomotives built on or after April 
1, 1933, be equipped with a suitable type 
of power-operated reverse gear was an- 
nounced by Division 6 of the Interstate 
Commerce Commission, Commissioners 
Eastman, McManamy and Lee, at Wash- 
ington, D. C., on January 18 following an 
investigation held on a complaint filed by 
the Brotherhood of Locomotive Engineers 
and the Brotherhood of Locomotive Fire- 
men and Enginemen. It was further found 
that all steam locomotives used in road 
service built prior to April 1, 1933, which 
weigh on driving wheels 150,000 pounds 
or more, and all used in switching service 
which weigh on driving wheels 130,000 
pounds or more, shall have such power- 
operated reverse gear applied the first time 
they are given repairs of Class 3 or heavier, 
and that all such locomotives shall be so 
equipped before January 1, 1937. The di- 
vision further found that air-operated 
power reverse gear should have a suitable 
steam connection so arranged and main- 
tained that it can be quickly used in case 
of air failure. This was accompanied by 
an order amending the rules for the in- 
spection and testing of steam locomotives 
and tenders and their appurtenances to give 
effect to the findings. Following are ex- 
tracts from the report: 


While certain accidents are now attributed by 
defendants to the fact that the locomotives were 
equipped with power reverse gear, it is sig- 
nificant that in no case was the power reverse 
gear removed after the accident and hand reverse 
substituted. The locomotives involved, if in 
use, are still equipped with power reverse gear. 

The record shows that during the 5-year period 
from 1925 to 1929, inclusive, there were 1,116 
casualties due to reverse gear. The proportion 
of such casualties occurring on locomotives equip- 
ped with hand reverse gear is illustrated by the 
fact that of 232 cases occurring in 1929 and 
1930 a total of 216 occurred on locomotives equip- 
ped with hand reverse gear and 16 on locomotives 
equipped with power reverse gear. During the 
latter period there were about the same number 
of locomotives in service with power reverse gear 
as with hand reverse gear, 

Defendants state that the average cost of 
equipping a locomotive with power reverse gear 
would be approximately $400, and that the power 
reverse gear is more expensive to maintain than 
hand reverse gear. Complainants urge that this 
expense would be offset by increased efficiency 
obtained from the locomotive, due to faster 
operation being possible with power reverse gear 
than with hand reverse gear. Defendants urge, 
on the contrary, that due to what is generally 
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termed ‘‘creeping” of the power reverse gear, 
it is less efficient than hand reverse gear. 

Clearly the carriers of this country would not 
have equipped approximately 29,000 locomctives 
with power reverse gear, and would not con- 
template so equipping practically all new loco- 
motives, if such gears did not contribute to 
efficiency of locomotive operation, or if power 
reverse gear is less safe than hand reverse gear. 
The fault termed “creeping” causes no accidents 
and resolves itself largely into a question of 
proper maintenance. If the power reverse gears 
are properly maintained, we think ‘‘creeping’ to 
any material extent will be eliminated. Wit- 
nesses for the carriers, who were asked the 

uestion, were firm in their opinion that we 
should not require power reverse gear to be re- 
moved from present locomotives and hand-operated 
gears used in lieu thereof. : 

To draw a line of demarcation which will pro- 
vide the degree of safety contemplated by the 
law and yet not cause unnecessary expense on 
the part of the carriers is not easy. hile the 
accident records do not in all cases show the 
size of the locomotives on which accidents have 
occurred, they do indicate that the greater num- 
ber occurred on the heavier types, Nor are we 
unmindful of the financial condition of the car- 


riers, which was strongly urged as a reason 
for denial of the relief here sought. But we 
cannot believe the present financial condition 


will be permanent and we are convinced that 
action should now be initiated to afford relief 
in the future from the conditions complained of. 


Economies To Be Effected 
in Brake Cleaning 


THE AMERICAN RAILWAY ASSOCIATION, 
Mechanical Division, has revised, effective 
January 1, 1933, the interchange rules and 
the maintenance rules pertaining to brake 
and train-air-signal equipment to provide 
for an extension of the time for periodically 
cleaning air brakes from 12 months to 15 
months, thus in effect reducing the cost 
about 25 per cent, or $1 per car per year. 

The details of this important action are 
given in circular No.. D.V.-797, recently 
issued by the division, covering changes in 
Interchange Rules 60, 100, 101, 102 and 
110. Instructions are also given in the 
circular regarding the maintenance of 
brake equipment on freight cars carrying 
the new experimental Type-AB brake, as 
follows : 

“In order to determine the average 
length of time these new brake equipments 
may be operated in service without being 
cleaned and lubricated, periodical atten- 
tion must not be given them until a defect 
develops. Therefore, the Type-AB valve 
and brake cylinder must not be cleaned nor 
lubricated. 

“When a defect develops in the service 
of the emergency portion of the Type-AB 
valve or brake cylinder that will affect the 
proper operation of the brake, it should be 
cut out and the car returned to the owner 
when empty or arrangements made for an 
inspection and test of the equipment by a 
representative of the brake manufacturers, 
who will endeavor to make corrections or 
supply equipments for replacements. When 
defects develop in other parts of the brake 
equipment, repairs may be made in the 
usual way. 

“When a car equipped with the Type-AB 
brake is on shop or repair tracks where 
air-brake repairs can be made, the brake 
equipment should be inspected and tested, 
as prescribed in maintenance rules for cars 
having stencils ‘In date.’ 

“Repairs should be made to all parts 
found defective, except the Type-AB valve 
and brake cylinder, which should be han- 
dled, as prescribed in the second paragraph. 

“The single car-testing device, as shown 
on pages 17 and 18, Sec. B of the Manual 
of Standard and Recommended Practice, 


February, 1933 


can be used by making the emergency test 
for Type-AB brakes with the special cock 
attached to the test device for testing 
standard brakes on exceptionally long cars. 

“Any defects found in the triple valve, 
cylinder or reservoir of the Type-AB brake 
should be reported in full detail to G. H. 
Wood, chairman, Committee on Brakes and 
Brake Equipment, with a copy to the car 
owner giving full particulars. 

“To date, the Type-AB experimental 
brake has been applied to the following 
Pennsylvania X29 box cars, 100,000-Ib. 
capacity, numbered 100,000 to 100,924, in- 
clusive.” 

Another change made effective January 
1, 1933, as announced in the circular, per- 
tains to Interchange Rule 3, Sec. (c), Par. 
1, covering coupler requirements on cars 
built new, on or after August 1, 1932. This 
date is extended to August 1, 1933. 
Similarly, in Par. 2 of the same rule and 
section, the effective date of the require- 
ment is extended to August 1, 1933. 


New York-Philadelphia Electric 
Service Started 


ELECTRIC PASSENGER TRAIN service be- 
tween New York and Philadelphia, Pa., 
was inaugurated by the Pennsylvania on 
January 16 when the 9 a. m. train for 
Philadelphia, drawn by an electric loco- 
motive, left Pennsylvania station, New 
York. The first electric train on the run 
from Philadelphia to New York left Broad 
Street Station, Philadelphia, at 1:00 p. m. 
the same day. Appropriate ceremonies, 
in which Mayor John P. O’Brien of New 
York and Mayor J. Hampton Moore of 
Philadelphia participated, marked the re- 
spective train departures on these inau- 
gural runs. 

Initial electric train service consists of 
four daily round trips. It will be increased, 
gradually, until the entire schedule of 
trains between these two cities is electri- 


cally operated. For this purpose, 12 mod- 
ern electric locomotives will constantly be 
in use. At present, no change in the 
schedules of trains will be made. 

Announcement was also made on Janu- 
ary 16 by M. W. Clement, vice-president 
of the Pennsylvania in charge of opera- 
tion, that the through trains between New 
York and Washington, D. C., will begin 
running under electric power as far south 
as Wilmington, Del., some time in March. 
The change of locomotives will be made at 
Wilmington while the trains are making 
the station stop. 


Lehigh Valley Spreads Work 


E. E. Loomis, president of the Lehigh 
Valley, has notified Alfred P. Sloan, Jr., 
chairman of the Share-the-Work Move- 
ment in the Second Federal Reserve Dis- 
trict, that employment on the Lehigh has 
been considerably increased with adoption 
of the job-spreading plan. The road’s per- 
sonnel now numbers 13,726, Mr. Loomis 
reported, noting that 2,500 engineers, fire- 
men and trainmen have agreed upon in- 
dividual limitation of monthly mileage, so 
as to put more men on runs. 

“In our shops, employing about 4,000 
men,” Mr. Loomis said, “we have worked 
the average force three days a week in 
preference to working a part of the force 
five days a week, thereby increasing the 
number of men on the pay roll. In the 
maintenance of way department, compris- 
ing about 2,500 men, the same practice of 
working the full force three days of the 
week rather than working a small force 
for six days a week has been followed.” 

Negotiations are pending for similar 
arrangements with telegraphers and other 
groups of employees. It has not been 
found practicable to apply the entire plan 
to clerical and station forces but some 
modification, designed to spread such work 
as far as possible, is contemplated. 


Supply Trade Notes 


Tue Bascock & Witcox Tuse Com- 
PANY, New York, has appointed Fritz 
Hoving its West Coast district sales man- 
ager. Mr. Hoving will make his head- 
quarters with A. M. Castle & Company, 
who are the West Coast agents of the 
Babcock & Wilcox Company at 2200 East 
Fifty-fifth street, Los Angeles, Cal. 


Joun M. MutHo.anp, special repre- 
sentative, railroad sales, of the Youngs- 
town Sheet & Tube Company, 111 West 
Washington street, Chicago, is handling 
sales of tie plates for the Youngstown 
Sheet & Tube Company, which are now 
being manufactured at its Indiana Harbor 
plant. 


SALES oF THE Agasóte Millboard 
Company’s products in the railroad and 
marine field will continue to be handled by 
the Pantasote Company, Inc., 250 Park 
avenue, New York, under the management 
of William A. Lake, but all orders or 
contracts for Millboard products will 
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henceforth be subject to acceptance by the 
Agasote Millboard Company, since all con- 
tracts are to be directly between the latter 
company and the customer. 


THe ELecrro-Motive Company and 
the Winton Engine Corporation, both di- 
visions of General Motors Corporation, 
have been consolidated under the name of 
Winton Engine Corporation, with head- 
quarters as before at Cleveland, Ohio. 
The consolidation is intended to eliminate 
over-lapping functions thereby effecting 
greater efficiency and economy. The es- 
tablished policies of the Electro-Motive 
Company will be continued and its per- 
sonnel will carry on the rail car and 
locomotive activities in the Winton Engine 
Corporation. 


LeRoy Kramer, vice-president of the 
General American Tank Car Corpora- 
tion, has also been elected president of 
the Union Refrigerator Transit Com- 

(Continued on next left-hand page) 
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Hi QUALITY ALWAYS 


Alco 


FORGINGS 


FOR ECONOMY-The 
Watchword of the Hour 


ECONOMY OF LOW FIRST COST. It is much cheaper for a railroad to buy Alco 


Forgings than it is to equip, maintain and operate shops to manufacture forgings on as 


modern and highly technical plane as Alco. 


ECONOMY OF HIGH QUALITY. Alco Forgings, backed by years of forging 
experience, quality materials, metallurgical research and scientific manufacturing methods 
with ultra-modern equipment — all needed for quality — have that extra measure of 


dependability to stand the severe stresses of hard service. 


ECONOMY OF LOW COST OPERATION. The great uniform strength and dur- 
ability of Alco Forgings give greatest insurance against engine failures and enable 


locomotives to produce maximum ton-miles for the fewest maintenance dollars. 


———=American Locomotive Company—— 
30 Church Street New York N.Y. 


pany, a subsidiary, to succeed Walter 
Alexander, who has been elected chairman 
of the board, with headquarters at Mil- 
waukee, Wis. The headquarters of Mr. 
Kramer as vice-president of General Amer- 
ican and president of the Union Refriger- 
ator Transit Company will continue at 
Chicago. 


W. S. Sutrrer, who has been connected 
with the Reading Iron Company, Read- 
ing, Pa., for some time and recently acting 
as assistant general manager of sales, has 
been appointed general manager of sales 
and J. L. Jacobson, manager of sales in 
the central region, has been appointed as- 
sistant general manager of sales. Both 
Mr. Shiffer and Mr. Jacobson will be re- 
tained in the general sales office, Phila- 
delphia, Pa. G. H. Woodroffe has been 
appointed manager of boiler tube sales, 
C. T. Ressler, manager of railroad and 
marine sales and L. K. Simons, manager 
of cut nail sales. 


THE GENERAL AMERICAN TANK Car 
CorPorATION, Chicago, has concluded a 15- 
year contract with the Chicago, Rock 
Island & Pacific, taking over the entire 
refrigerator car service on the Rock Island 
system. The territory covered includes a 
large part of the southwest and far west— 
over 8,000 miles of line. Under the con- 
tract the General American Tank Car Cor- 
poration takes over the Rock Island’s 1,200 
refrigerator cars and in return furnishes 
all the refrigerator car needs of the rail- 
road. The tank car company also agrees 
to pay a fixed price per month based on 
mileage and assumes the responsibility of 
repairs. 


Obituary 


Austin J. Howey, lubrication engi- 
neer of the Standard Oil Company of New 
Jersey, died on December 30 at his home 
in Scranton, Pa., following an operation. 


I. H. MittrKen, vice-president of the 
McConway & Torley Corporation, died 
suddenly on December 30 in his office at 
Pittsburgh, Pa. 


Bası Macor, consulting engineer and 
manufacturer of railroad cars, founder and 
first president of the Magor Car Cor- 
poration, died on January 14 at his home 
in New York. 


Wititram J. McCarroti, formerly as- 
sistant to the senior vice-president of the 
Baldwin Locomotive Works, died on De- 
cember 31 at his home at Melrose Park, 
Pa., at the age of 72. Mr. McCarroll re- 
tired in 1928. For many years he was 
foreign representative of the Baldwin Lo- 
comotive Works and passed a considerable 
part of his life in Russia and Italy. 


Grorce M. Barn, chairman of the board 
of the Barco Manufacturing Company, 
Chicago, who died in that city on Decem- 
ber 21, was born in Alliance, Ohio, on 
July 22, 1852, and from 1869 to 1891, en- 
gaged in the hardware and the iron and 
steel business at Cleveland. In the latter 
year he became treasurer and manager of 
the Indiana Iron Company, Muncie, Ind., 


74 


which position he held until 1899, when he 
became general superintendent and a di- 
rector of the Republic Iron & Steel Com- 
pany. In 1901, he resigned to become 
president of the Norwall Manufacturing 
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Company, which position he held until 1907, 
when he became president of the Barco 
Manufacturing Company. He held this 
position until 1921, when he was elected 
chairman of the board. 


Personal Mention 


General 


W. H. McA is, superintendent of shops 
on the Missouri Pacific at North Little 
Rock, Ark., has been promoted to assistant 
mechanical superintendent, with headquar- 
ters at St. Louis, Mo., to succeed W. G. 
Seibert, deceased. 


Francis G. Lister, assistant superin- 
tendent of motive power of the St. Louis- 
San Francisco, has been advanced to 
superintendent of motive power, with head- 
quarters as before at Springfield, Mo., 
to succeed J. W. Surles, who has resigned. 


Master Mechanics and 
Road Foremen 


R. E. Haussner has been appointed as- 
sistant master mechanic of the Central 
Kansas, Colorado and Wichita divisions of 
the Missouri Pacific at Wichita, Kan., to 
succeed Richard Kling. 


RicHarp KLInG, assistant master me- 
chanic of the Central Kansas, Colorado and 
Wichita divisions of the Missouri Pacific, 
at Wichita, Kan. has been appointed 
master mechanic of the Joplin-White River 
divisions, with headquarters at Nevada, 
Mo. 


GEORGE SCHEPP, master mechanic of the 
Joplin-White River divisions of the Mis- 
souri Pacific, at Nevada, Mo., has been 
transferred to the position of master me- 
chanic of the Central Kansas, Colorado & 
Wichita divisions, with headquarters at 
Osawatomie, Kan. 
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Car Department 


Epwarp E ey, master car builder, East- 
ern lines, of the Canadian Pacific, retired 
on January 1. Mr. Eley entered the rail- 
way’s service in 1889, as a carpenter in 
the bridge and building department at 
North Bay, Ont. In 1894, he was trans- 
ferred to the car department and later 
served as car foreman at Quebec and Glen 
Yards. In 1911 he was promoted to gen- 
eral foreman at West Toronto; in 1912, 
became division car foreman at North Bay, 
and in 1915, was advanced to master car 
builder. 


Shop and Enginehouse 


G. T. CALLENDER, master mechanic of 
the Central Kansas, Colorado and Wichita 
divisions of the Missouri Pacific, at Osaw- 
atomie, Kan., has been appointed superin- 
tendent of shops at North Little Rock, 
Ark., to succeed W. H. McAmis. 


Purchasing and Stores 


M. C. Nystrom, chief clerk in the pur- 
chasing department of the Southern Pa- 
cific, Pacific Lines, at San Francisco, Cal., 
has been promoted to assistant purchasing 
agent, with the same headquarters. 


H. M. RAINE, assistant to the purchas- 
ing agent of the Boston & Maine, has been 
appointed purchasing agent, succeeding A. 
W. Munster, who has been promoted to 
vice-president in charge of purchases and 
stores of the Boston & Maine and the 
Maine Central. 


Obituary 


W. H. V. Rosinc, formerly mechanical 
engineer of the Missouri Pacific and later 
assistant to the president of the St. Louis- 
San Francisco, who retired as special engi- 
neer for the latter road in 1917, died at 
St. Louis, Mo., on January 11, at the age 
of 73 years. 


Trade Publications 


Copies of trade publications describea 
in the column can be obtained by writ- 
ing to the manufacturers. State the 
name and number of the bulletin or 
catalog desired, when mentioned in the 
description. 


WroucHt Iron.—“The Welding of 
Genuine Wrought Iron,” a four-page 
folder published by the A. M. Byers Com- 
pany, Pittsburgh, Pa., contains some in- 
teresting practical information on the 
proper procedure for welding wrought 
iron. Engineering data on other proper- 
ties and characteristics of wrought iron 
are also included in this folder. 


FreepwaTer Hearers. — Bulletin H-3, 
issued by the Superheater Company, 60 
East Forty-second street, New York, is 
an order list of parts for Elesco feed- 
water heaters. It is divided into three 
sections, with the various parts segregated 
under the general headings Heater Parts, 
Pump Parts and Miscellaneous parts. De- 
tailed instructions on ordering the parts 
listed are given at the beginning of each 
section. 
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With Obsolete Power 


You BLOCK the Road 
‘To Increased Earnings 


® Only thru increased efficiency can you travel 


the road to increased earnings. 

This rules out obsolete motive power. 

Be ready with Super-Power Locomotives when 
business recovers so that it will not be neces- 
sary to return obsolete power to service. 


For economy, évery ton of freight should be, 


hauled by a modern locomotive. 


LIMA LOCOMOTIVE WORKS, Incorporated 


LIMA e OHIO a a ne) 
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New Air Brake Equipment 
For Freight Train Cars 


HE new Westinghouse “AB” brake equipment, 

which makes possible the safe, expeditious and 
efficient handling of freight trains up to 150 cars in 
length, has been applied to 925 Pennsylvania Railroad 
box cars. A series of demonstrations will shortly be 
conducted under the auspices of the Mechanical Divi- 
sion of the American Railway Association. The new 
brake equipment will interchange with the type “K” 
equipment and has been so designed as to insure low 
inspection and maintenance costs. 

The type “K” triple valve equipment, now in general 
use, was first applied to freight cars in 1905, and marked 
a long step in advance over the original quick action 
triple valve, which was developed as a result of the 
famous Burlington tests in 1888. A remarkable im- 
provement in freight-train operation has taken place 
since the “K” triple was introduced, as is clearly indi- 
cated by the table on freight train statistics. 

It will be recalled that in 1923 the American Railway 
Association started an aggressive campaign to improve 


Designed—after exhaustive 
laboratory and road tests—to 
meet exacting modernoperating 
and maintenance conditions 


the efficiency and effectiveness of freight movement, 
the favorable results of which are evident from the last 


Freight Train Statistics 

1905 1922 1929 
Tons per loaded car..........-..eeeeeeeee 18.1 26.9 26.9 
Cars per train. soosse nere ased nri eaa 26.1 38.4 48.6 
Net tons per train.........ssesocessceeose 322.3 676.0 804.0 

Freight train speed (miles per hour between 
terminals)” csornai nana a LSG 11.1 13.2 
Gross ton-miles per freight-train hour...... Sale 16,188 24,539 
Net ton-miles per freight-train hour........ saw 7,479 10,580 


three items in the above table. In July, 1924, the Inter- 
state Commerce Commission made certain tentative sug- 
gestions as to improvements which seemed desirable in 


The “AB” equipment as applied to one of the Pennsylvania box cars 
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order that the brakes might better meet the new and 
prospective conditions. These tentative suggestions 
follow: 


I. C. C. Tentative Suggestions 


Improvements in the operation of power brakes for both 
passenger and freight trains are essential and must be effected. 

Improvements in power-brake appliances can be made and in- 
creased safety in train operation can and must be obtained. 

A power-brake system for passenger and freight trains should 
insure that only a service application of the train brakes will 
occur when a service reduction of brake-pipe pressure is made. 

A power-brake system for passenger and freight trains should 
provide means whereby effective emergency brake-cylinder pres- 
sures will be obtained when an emergency reduction of brake-pipe 
pressure is made from a fully charged brake system. 
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the Southern Pacific on trains ranging in length from 
50 to 150 cars. The road tests started August 1, 1929, 
and were completed April 21, 1931. The standard type 
“K” equipment was also tested to obtain a basis of com- 
parison for the new equipments. 

The different types of road tests to which the brakes 
were subjected were as follows: 

Tests on a level road section were designed particu- 
larly to determine stopping distances and the action of 
slack during brake operations. These required the 
stopping of trains of 50 cars to 150 cars—with all cars 
loaded, all cars empty, and with mixed loaded and empty 
cars in the same train; from initial speeds of from 5 to 
50 miles per hour; by means of service applications of 
varying intensities and also emergency applications. The 
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Showing arrangement of “AB” freight brake equipment 


A power-brake system for passenger and freight trains should 
provide means whereby effective emergency brake-cylinder pres- 
sures will be obtained when emergency reduction of the brake- 
pipe pressure is made after a full service brake-pipe reduction 
has been made. 

A power-brake system for passenger and freight trains should 
provide means whereby effective emergency brake-cylinder pres- 
sures will be obtained when an emergency reduction of brake- 
pipe pressure is made following release after a full service brake 
application. 

A power-brake system for passenger and freight trains should 
provide means whereby the engineman can control the release 
of pressure from brake cylinders and effect such release by 
graduated steps or gradually, in order that he may decrease as 
well as increase brake-cylinder pressures as required to control 
at relatively uniform rates the speed of trains. 

A power-brake system for passenger and freight trains should 
provide for obtaining and maintaining brake-cylinder pressures 
within prescribed limits for specified periods of time during 
brake applications. 

In addition to these general requirements it is clear that full 
specifications and requirements covering more fully the functions, 
maintenance, and operation of power-brakes and appliances should 
be adopted. Consideration will be given to this and to the form 
of order to be issued by us. This case will be held open for 
that purpose. 


The Brake Tests 


These tentative suggestions were developed after 
hearings before the Commission in Washington, and as 
a result of tests which were conducted on the Norfolk 
& Western. Following this expression by the Interstate 
Commerce Commission extensive laboratory tests were 
made on the Mechanical Division 100-car test rack at 
Purdue University and those brakes which showed suffi- 
cient merit were then given a series of road tests on 
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schedule specified other tests to show the flexibility of 
a brake equipment. 

Tests on a long moderate grade section required the 
handling of trains from 50 cars to 150 cars, made up 
of all empty cars or all loaded cars, down the grade, 
holding to time-card speed as uniformly as posible and 
at the same time maintaining a reserve braking power 
sufficient to stop the train whenever necessary. 

The heavy grade tests required the handling of trains 
of from 50 to 85 cars (up to 3,500 tons), down the 


The “AB” valve consists of three distinct parts—The 
emergency and service portions and the pipe bracket 


B—Pipe bracket, which contains quick action 


A—Emergency portion. 0 
C—Service portion. 


chamber and brake pipe strainer, 
Siskiyou mountains, holding to time-card speed as uni- 
formly as possible consistent with operating conditions, 
such as grade reversals or stops to inspect wheels, etc. ; 
and at the same time maintaining a reserve braking 
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power sufficient to stop the train whenever necessary. 
The profile and plan view of the heavy grade test track 
with its numerous curves is shown in one of the illus- 
trations. The total curvature between Ashland and 
Hornbrook is 8,164 deg., or over 22 complete circles. 
Only one locomotive and the air brakes controlled the 
train descending the mountains, but as many locomotives 
as were necessary (sometimes six of the 2-10-2 type) 
were used in ascending. Each test included the descent 
of the entire grade from Siskiyou to Hornbrook and also 
from Siskiyou to Ashland. 


Types of Brakes Tested 


The brakes given road tests included the standard 
type “K” ; the Westinghouse FC-5, which was designed 
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to comply with the tentative specifications of the Inter- 
state Commerce Commission, and which included also 
other features not covered in the specifications ; the West- 
inghouse FC-3 equipment, which in rack tests developed 
many features which appeared to make it desirable for 
modern freight-train operation; and Westinghouse 
FC-3A equipment, which included certain modifications 
from the Westinghouse FC-3 equipment. 

No attempt was made to put the new equipments for 
test purposes in a commercial form. Rather, they were 
developed both for ease of installation on the test rack 
and facility in changing from one equipment to another, 
so as not to make it necessary to provide entirely new 
equipments. As a result of the investigations and tests, 
conducted at great expense and extending over almost a 
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The “AB” valve and its various parts 
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decade, the new type “AB” equipment was developed. 
It represents in a commercial form those features which 
were found to be most valuable in the tests. 


The New Brake and Its Operation 


Desirable characteristics of the Westinghouse “AB” 
brake equipment include the following: 

Preliminary quick service. (a) Effective throughout entire 
length of long trains in level service. (b) Automatically com- 
pensated to conform with operating conditions in grade service. 

Accelerated service application. 

Service release insured. 

Quick recharge following service operation. 

Emergency at any time. 

Protection against undesired emergency application. 

Accelerated emergency transmission. 

Controlled development of brake-cylinder pressure. 

Higher brake-cylinder pressure in emergency. 

Positive release following emergency. 

Restricted release of brake-cylinder pressure. 

Improved means of brake-cylinder lubrication. 

Effective protection against leakage and dirt. 

The essential parts of this new equipment are the “AB” 
valvular device; a double compartment reservoir—auxil- 
iary and emergency ; and a brake cylinder having several 
distinctive improvements. 

The “AB” valve consists of three sections—the service 
portion, the emergency portion, and a pipe bracket ar- 
ranged for permanent attachment to the car, which con- 
tains the quick-action chamber and the _ brake-pipe 
strainer. Separation of the emergency from the service 
functions prevents the occurrence of undesired quick 
action during a service rate of reduction, without impair- 
ing the desired quick-action feature. The bracket mount- 
ing of the valve permits either portion to be removed 
without disturbing any pipe connections. 


Service Applications 


The service portion is so designed that the two basic 
requirements in securing prompt train retardation with 
smooth slack control—dependable and fast propagation 
of service application—are attained to a degree hereto- 
fore unrealized. Piston and graduating-valve movement 
alone closes the feed groove and initiates service applica- 
tion by a local venting of brake pipe to a bulb. The 
propagation rate is thereby greatly accelerated and every 
valve in the train functions dependably. Valves with 
normal friction will assume service position with the 
brake-pipe pressure drop resulting from equalization 
into the bulb. For valves having abnormal resistance to 
application movement through service use, a controlled 
vent port to atmosphere continues the brake pipe reduc- 
tion, once initiated by the movement of the graduating 
valve, until the valve assumes service position, when 
this vent port is cut off. This assures all valves applying 
irrespective of variations in frictional resistance. 

Not only can the engineman set the brakes lightly or 
heavily, as circumstances dictate, but also he can accom- 
plish the successive application of brakes with a rapidity 
never heretofore attained. With a 150-car train equipped 
with the new brake the engineman can cause all brakes 
to apply, even when the brake pipe has its maximum 
tightness, with a five-pound reduction in equalizing- 
reservoir pressure, whereas with a similar train, equipped 
with “K” triples, less than half of the brakes, perhaps, 
will respond to such a reduction. Also, such a reduction 
with the “AB” equipped train will produce 10 Ib. pres- 
sure in each brake cylinder throughout the train, where 
with a “K” train some three or four pounds only will be 
obtained. Moreover, the propagation rate of service 
application is more than twice as fast as with the present 
standard (700 to 900 ft. per second for quick service 
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and 930 ft. per second for emergency), and is practically 
uniform with all degrees of brake-pipe leakage. 

Great difficulty is encountered in maintaining the air- 
brake system and its piping in such a way that the leak- 
age of air will be kept within reasonable limits. In 
recent years, however, in the effort to save fuel and cut 
down operating costs, the railroads generally have been 
able to keep well within the limits which were established 
for permissible leakage, and under which conditions the 
type “K?” triple valve was designed to operate. The fact 
that the rate of air leakage has been materially reduced 
has adversely affected the efficiency of operation of these 
valves. The new “AB” triple valve, on the other hand, 
gives excellent service under these new conditions and, 
as a matter of fact, will operate effectively with “bottle- 
tight” or no-leakage conditions. Obviously, reliability of 
action under varying conditions is absolutely necessary. 
Brake pipe leakage, as well as the general condition of 
the valve, has little influence on the performance of the 
type “AB” equipment, whereas both of these factors 
affect the “K” performance materially. 

While the quick-service feature provides for a pre- 
determined minimum brake-cylinder pressure for level 
road operation, when cycling on descending grades and 
the brake is re-applied while the retainer is in holding 
position, the quick-service activity is reduced so that it 
is possible to re-apply the brakes without a heavy in- 
crease in cylinder pressure. This makes for greater 


Front view of the “AB” valve 
B—Cover with quick action cham- 


A—Accelerated emergency release cap. 

ber protection check and accelerated release check. uick service 

limiting valve. D—Release insurin op. E—Quick service volume ex- 

haust. F—Quick action exhaust. é&* up! H—Release 
insuring valve. 


ex release valve. 


uniformity and flexibility of brake operation, assuring 
safe and smooth control of greater tonnage trains, with 
more uniform distribution of wheel temperature and 
brake-shoe wear. The improved quick-service feature, 
which assures such an effective and efficient brake 
throughout the entire length of long trains in level 
service, is thus automatically modified to conform with 
the best operating conditions for grade service. 

A release stabilizing spring, combined with a rela- 
tively large charging port in normal release position, 
provides the stability of the valve required to prevent 
undesired application. This prevents piston movement 
to feed-groove-closed position and the initiation of 
quick action on the inevitable minor fluctuations of 
brake pipe pressure. The stabilizing spring also per- 
forms the function of a graduating spring. 

The service portion of the “AB” valve has been so 
designed that the detrimental effects of high differential 
to release have been entirely overcome; irrespective of 
what their slide-valve differential may be, sluggish valves 
cannot cause a “stuck brake”. The importance of the 
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improvement in release characteristics, especially for 
long train operation, can scarcely be over-emphasized. 
As a result the number of train delays, parted trains, 
overheated wheels, burned brake shoes, and slid-flat 
wheels will be materially reduced. 

Two important factors combine to effect improved 
release functionings: (1) An emergency reservoir 
(which in service application is isolated and its pressure 
held at full charge) is provided to recharge the auxiliary 
reservoir during the initial stages of a release, thus con- 
serving brake-pipe air and permitting quick restoration 
of its pressure throughout the train. (2) A simple 
means is used to assure that the valve will always move 
to release position when the brake-pipe pressure is but 
1% lb. above that in the auxiliary reservoir, even 
though the frictional resistance of the valve may be 
abnormal. 


Emergency Applications 


The emergency portion of the valve embodies many 
functional improvements. An emergency application 
can be obtained at any time, irrespective of the existing 
state of brake application and release. 

Grade crossings and the increasing number of auto- 
motive vehicles have emphasized the desirability of so 
designing the brake that the engineman can make an 
emergency application shortly after he has initiated a 
service application. Before reaching a grade crossing, 
an engineman may apply his brakes in service, but there- 
after circumstances may arise which cause him to wish 
to stop in the shortest possible distance—a situation 
which calls for an emergency brake application. With 
“K” triple valves an emergency application cannot be 
secured if the brakes have once been applied in service. 
With the “AB” brake, however, an emergency applica- 
tion is obtainable under all circumstances. 

Adequate protection against undesired emergency ap- 
plication is also provided, thereby eliminating the haz- 
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ards due to unintentional “dynamiting” when service 
application is intended, etc. The volume of the quick- 
action chamber must be small and, if permitted to over- 
charge during full release movement of the brake valve, 
could cause undesired emergency. To prevent such an 
overcharge, the quick-action chamber automatically dis- 
charges any surplus air to the large emergency reservoir 
which is below normal pressure during the first stage 
of brake release. 

The development of pressure in the brake cylinder in 
emergency takes place in three stages. First, the cylin- 
der pressure builds up rapidly to about 15 Ib. in order 
that the brake shoes may be brought quickly in firm con- 
tact with the wheels; second, the pressure builds up 
slowly during the period of slack adjustment ; and third, 
pressure is built up rapidly to the maximum value. The 
maximum value of the cylinder pressure from an initial 
charge of 70 Ib. is 60 lb., or an increase of 20 per cent 
above the maximum pressure obtainable in service. Since 
an emergency application is always available, 60 Ib. 
cylinder pressure can be procured whenever wanted, 
provided that the car reservoirs were originally charged 
to 70 lb. pressure. 

It is obvious that the second stage, during which slack 
adjustment occurs, can be shortened if slack adjust- 
ment has previously been brought about by a service 
application. Consequently, the “AB” triple is so ar- 
ranged that the second stage is proportionately shortened 
to correspond with the degree of cylinder pressure exist- 
ing when the emergency application is initiated. The 
second stage disappears completely if a prior service 
application has resulted in about 30 Ib. cylinder pressure. 
The mechanism which controls the development of cylin- 
der pressure in emergency is so devised that variations 
in control are readily available. 


Release After Emergency 
Following emergency operation, the release of every 


brake in the train is effected quickly and dependably. 
Since the “AB” brake develops 60 Ib. emergency cylin- 
der pressure, means have been incorporated in the valve 
which obviate the necessity of restoring the brake pipe 
pressure above 60 Ib. iri order to accomplish a release. 
If it were necessary to charge the brake pipe to more 
than 60 lb. to effect a release after emergency, the re- 
lease would be slow and uncertain. The brake has 
been so designed, therefore, that when a release after 
emergency is initiated, after the brake-pipe pressure has 
increased to a predetermined value, air from the auxil- 
iary reservoir and brake cylinder flows for a predeter- 
mined time to the brake pipe. As a result of this novel 
arrangement, the brake-pipe pressure is increased and the 
auxiliary reservoir pressure decreased, which combina- 
tion brings about a prompt and certain release. 


Other Special Features 


The dirt collector, of improved design, is combined 
with the cut-out cock and is attached directly to the 
bracket, thus eliminating pipe joints and reducing the 
branch-pipe volume. A special form of strainer in the 
pipe bracket prevents dust that is too fine to be caught 
by the dirt collector from reaching the packing rings 
and slide valves, thus greatly extending the life and de- 
pendability of the brake. 

Reinforced flange unions for all pipe connections in- 
sure permanently air-tight joints, and eliminate pipe 
failures at connections. 


“AB” valve, showing pipe bracket face and re-inforced 
pipe fittings 


B—'lo emergency reservoir. C—To brake pipe. 


A—To auxiliary reservoir. rvi 
E—To retaining valve. 


D—To brake cylinder. 
The combined auxiliary and emergency reservoirs are 
made of welded steel, instead of cast iron, greatly re- 
ducing the weight as compared to the single auxiliary 
reservoir. The auxiliary reservoir performs the usual 
function, whereas the emergency reservoir serves to help 
recharge the auxiliary reservoir after a service applica- 
tion, and supplements the auxiliary during emergency 
application to provide a higher brake-cylinder pressure. 
A duplex release valve is placed on the service portion to 
permit draining one or both of the reservoirs. 


Brake Cylinder 


Improvements in the brake cylinder insure that it will 
remain air-tight over greatly extended service life, and 
that the time between cleaning periods may thereby be 
lengthened and maintenance costs reduced. It has a 
packing cup of the non-leakable WABCO material, of 
a special form, that eliminates the necessity for follower 
plates and bolts with their attendant leakage. The piston 

‘head assembly embodies a felt swab which lubricates the 
cylinder walls. The cylinder can be relubricated by ex- 
ternal means, without necessity for dismantling. The 
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piston rod is also equipped with packing rings to prevent 
the entrance of dirt and moisture, the necessary 
“breather” being placed on the non-pressure head. 


Savings Which Will Be Effected 


The “AB” freight-brake equipment makes possible the 
safe and efficient operation of trains up to 150 cars in , 
length. It weighs 497 1b., or only about 47 Ib. more than 
the “K”, and is of relatively simple construction. 

The working parts are designed for long life and are 
protected against leakage and dirt; this will greatly re- 
duce the maintenance costs. The equipment is specially 
designed to facilitate inspection and cleaning, and it is 
expected that the interval between such inspections and 
cleanings can be extended from the 15 months now re- 
quired, to 36 months or longer.* Entirely aside from 
the operating advantages, this saving in maintenance 
will largely offset the increased cost of the new brake. 

In addition to these, there will, however, be other im- 
portant savings. The positive action of the new brake 
will practically eliminate the interruption of train sched- 
ules and yard movements caused by uncertain brake 
action. The number of slid-flat and damaged wheels 
will be reduced. Loss and damage to both lading and 
equipment, as well as personal injuries due to inadequate 
brake functioning, will be reduced. Savings will be 
made because of being able in many cases to slow down 
without stopping ; less time will be consumed in releasing 
the brakes after stops; it will be possible to operate at 
higher maximum speeds on the level, and with increased 
tonnage down grade. Time will be saved in releasing 
the brakes after trains have been separated on crossings, 
or when taking water, etc. There will also be a saving 
in brake-shoe wear, due to the more uniform distribu- 
tion of brake pressures on all the shoes in a train. 

Service and laboratory tests demonstrate that the use 
of “AB” equipment in trains with the type “K” triple 
valves makes the operation of the train brakes as a whole 
more effective than with the “K” valves alone, so that a 
steady improvement in the efficiency of operation can be 
looked forward to as the number of “AB” equipments 
in service increases. 

The new “AB” brake equipment is being offered by 
both the Westinghouse Air Brake Company and the 
New York Air Brake Company. 


* The interchange rules were changed January 1, 1933, increasing the 
periodical cleaning of air brakes from to 12 to 15 months. Instructions 
as to the type “AB” were also issued as follows: “In order to determine 
the average length of time these new brake equipments may be operated 
in service without being cleaned and lubricated. periodical attention must 
not be given them until a defect develops. Therefore, the type “AB” 
valve and brake cylinder must not be cleaned nor lubricated.” 


Interior of modern, well-lighted passenger-coach shop 
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Modern Locomotive Valves 
And Valve Gears Analyzed 


Part III 


T fact that the piston valve has been able to hold 
J its place as standard in locomotive service for the 
past 25 years speaks well for its merits. The outstand- 
ing reasons for the adoption of the piston valve in loco- 
motive construction are: Reliability in service; ease of 
maintenance ; adaptability to changes in locomotive design 
and operating conditions ; cylinder castings of simple de- 
sign with the possibility of making ports short and 
nearly straight; flexibility as to location of cylinders and 
valve gear; accessibility for inspection and maintenance ; 
ease of arranging valve details to obtain the required 
valve events; possibility of selecting valve diameter to 
give a required port area. 

In spite of the splendid service the piston valve has 
rendered during this long period, it is open to rather 
severe criticism. The objectionable features of the piston 
valve are as follows: 

(1) Owing to the fact that metal slides on metal, there is 
considerable friction between the valves and bushings, and 
this is increased with higher boiler pressure. It becomes increas- 
ingly difficult to provide adequate lubrication, with the result 
that engine power is absorbed at the expense of drawbar pull. 

(2) It has poor drifting qualities, and cannot relieve excess 
pressure in the port after the manner of the slide or poppet 
valve. 

(3) There is more or less leakage, even when the bushings 
are accurately bored, and packing rings carefully fitted. This 
leakage increases with higher steam pressure, and not only 
causes a loss in effective pressure, but adds to the negative 
pressure as well. It also contributes to lubrication difficulties 
because of the tendency for oil to blow through. 

(4) The port opening is only partially effective, due to the 
necessary introduction of numerous bridges, which cut down the 
aggregate area of the valve ports and baffle the steam as it 
passes through the valve chamber. Furthermore, the port 
area on the top half of the valve bushing is less effective than 
that on the bottom half, due to excessive port friction. 


Sizes of Piston Valves 


Before the advent of high steam pressure, high super- 
heat, and long valve travel, it was considered good prac- 
tice to use piston valves approximately 55 per cent of 
cylinder diameter, with the maximum diameter limited 
to 16 in. This ratio worked out satisfactorily for small 
and moderately-sized cylinders, even when the valves 
were actuated by short-travel valve gears, but the very 
large cylinders were handicapped at short cut-offs by 
insufficient port areas. The fact that the cylinder area 
increases with the square of the diameter indicates the 
necessity for more liberal port areas with large cylinders. 
The most noticeable characteristic of locomotives with 
restricted port areas is the longer cut-off required, and 
the higher back pressure developed, for a given power 
output. 

_ Without question, distribution valves should be de- 
signed as small ‘and light as consistent, in order that the 
duty on the valve gear may be relieved as much as pos- 


* Formerly associated for a period of 14 years with O. W. Young in 
the development of long-travel gears and subsequently with the yle- 
National Company in the promotion of limited cut-off. The resent article 
is the final installment of a three-part article, the first of which was pub- 
lished beginning on page 9 of the Januarv Railway Mechanical Engineer, 
iow second beginning on page 45 of the February Railway Mechanical 
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Limitations and possibilities of 
present steam distribution 
valves—Importance of ade- 
quate maintenance methods 
strongly emphasized 


sible. The Pennsylvania Railroad tests of measurements 
of the stresses in the valve stems gave definite figures 
showing the reduced stress by using valves of the mini- 
mum diameter. However, maximum horsepower capac- 
ity is a factor of greater importance, and valves should be 
large enough to insure adequate port areas for maximum 
horsepower requirements. 

The recent trend in locomotive design toward in- 
creased boiler pressure, higher superheat, and compara- 
tively smaller cylinders has improved cylinder perform- 
ance. These developments, along with the introduction 
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of long valve travel, justifies the use of smaller valves 
than those formerly considered necessary. Piston valves 
12 in. in diameter can now be used safely with cylinders 
up to 27 in. in diameter. Sixteen-inch valves are no 
longer specified on new power. 

The saving in weight accomplished by the use of 
valves of smaller diameter is shown by the following 
tabulation of approximate weights of valves and stems: 
12-in. valve, 200 Ib.; 14-in. valve, 260 1b.; 16-in. valve, 
325 Ib. 
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It is worthy of note that with smaller cylinders and 
valve chambers there is less cylinder clearance and the 
area fhrough which heat can be lost by radiation is also 
reduced. Both of these features contribute to more ef- 
ficient use of steam. 


Double-Ported and Multiple-Ring Piston Valves 


Double-ported piston valves give double openings for 
both admission and exhaust, and theoretically should im- 
prove locomotive performance because a higher admis- 
sion pressure can be maintained up to the point of cut- 
off, and a lower back pressure during the period of ex- 
haust. However, due to mechanical difficulties from in- 


creased weight and friction for additional admission and . 


exhaust rings, these valves have not proved satisfactory, 
except in slow-speed service. 

Valves which must depend upon the pressure-balancing 
of rings, and the sliding of metallic surfaces, for their 
operation offer considerable frictional resistance and re- 
quire the best of lubrication. Multiple-ring arrangements 
increase frictional service and make lubrication more dif- 
ficult. For that reason, the simplest possible ring ar- 
rangement causes the least drag on the valve gear, and 
gives the best all-around performance. 


Piston-Valve Port Areas 


In order to prevent wire-drawing of the steam into 
the cylinders at short cut-off, it has been established that 
a ratio of 40 to 1 between piston area and port area at 
25 per cent cut-off is necessary. Also, that in order to 
insure freedom of exhaust, a ratio of 10 to 1 between 
piston area and the exhaust area at the end of the stroke 
is required. The table shows how these ratios work out 
for different cylinder diameters, and gives the port open- 
ing necessary to maintain the areas when valves of the 
recommended diameter are used. The urgent need for 
long-travel and wide-lap valves, especially for the larger 
cylinders, is apparent. 


ie an 


pijas 
Le LT 


A double-ported piston valve 


It is very essential that the passages leading to the 
cylinders are designed with ample area, and that the port 
in valve bushing is wide enough to take full advantage 
of the exhaust opening at the end of the stroke; other- 
wise, the full effect of the valve movement will not be 
obtained. Formerly, it was the practice to make the 
passage area 9 per cent of the piston area and the port 
area 25 per cent over the passage area. Since the intro- 
duction of long valve travel with valves arranged for 
wide steam lap, it has been found necessary to proportion 
the width of the port to the steam lap. In order that 
the full possibilities of the wide steam lap may be 
realized, the width of the port should be as great as the 
exhaust opening at the end of the stroke, which is: 
Steam lap plus lead plus exhaust clearance. 

Since the exhaust opening at the end of the stroke 
determines the initial back pressure, there is nothing to 
be gained by a wider port. And it is highly desirable to 
keep the port as narrow as possible, for the reason that 
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an increase in port width means a wider bull ring which 
increases the valve weight and adds to the frictional 
surface. 


Poppet-Type Steam Valve May Be the Solution 


The piston valve has played its part in the develop- 
ment of the American locomotive, and now there is the 
possibility that it will be abandoned in favor of some 
type of poppet valve which does not require lubrication. 

The principal advantages of poppet valves are: 


(1) Better adapted for handling high-pressure and high- 
temperature steam, because the valves are light and function 
with very little friction. Lubrication is not a problem. 

(2) Separate admission and exhaust valves which permit of 
better control of valve events, and also reduce the loss from 
excessive cylinder clearance, and from heat exchanges between 
steam and cylinder walls by keeping the inlet and outlet channels 


apart. 

(3) Inlet and exhaust openings can be made to occur nearly 
twice as rapidly as with the conventional piston valve, and with 
a wide-open port at all points of cut-off. 

(4) Drifting is greatly facilitated without the necessity for 
drifting or by-pass valves, due to inlet valves automatically 
lifting from their seats and connecting the cylinder, front and 
back of the piston, through ample areas. Carbonization like- 
wise reduced. 

(5) Possibility of operating at shorter cut-offs than with 
piston valves without excessive compression. 


Credit must be given to Italian and Austrian railways 
for developing poppet valves for locomotives. The Lentz 
poppet valves developed in Austria make use of a con- 
ventional design of Walschaert valve gear which 
operates a swinging cam shaft. The Caprotti poppet 
valves and gear are an Italian invention. In this design, 
the valves are also cam-operated, and the shaft is pro- 
pelled by, and at the same speed as, the driving axle of 
the locomotive. Up to the present time, only experi- 
mental applications of poppet valves have been made in 
this country. The Caprotti valves and gear have been 
applied to a few locomotives, and the Delaware & Hud- 
son has equipped two locomotives with oscillating poppet 
valves actuated by a Walschaert valve gear of the con- 
ventional design. 

Without question, the problem of adapting poppet 
valves and some form of rotary or ocillating valve gear 
to our present service requirements is capable of ulti- 
mate solution. The experimental applications so far 
made in this country indicate that there is still consider- 
able development work to be done before poppet valves 
can be considered commercially practical. As pre- 
viously stated, the fundamental requirements in railroad 
service are simplicity, ruggedness and dependability. 


Maintenance of Piston Valves 


From the standpoint of efficient and economical loco- 
motive performance, there is probably no other main- 
tenance feature which will pay larger dividends than the 
proper conditioning of piston valves. At best, piston 
valves are only approximately steam-tight, and can be 
made to function only with a certain degree of perfection 
in the control of steam distribution. Excessive valve 
leakage not only wastes coal and water, but it dissipates 
power because of the detrimental effect it has on valve 
and cylinder lubrication. Piston valve blows make proper 
lubrication difficult, or impossible, of attainment. 

In order to insure the best possible performance from 
piston valves by reducing steam leakage and facilitating 
lubrication, it is necessary to use a certain degree of re- 
finement in maintenance. The object desired is to secure 
freely acting rings which will have a perfect bearing on 
the cage. This requires the following common and ap- 
proved practice: 
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(1) Valve bushings must be smoothly bored after the bush- 
ings are pressed, or pulled, in place in order to insure proper 
alinement, and to obtain an accurate bearing surface. Further- 
more, the cages must be rebored after a prescribed service 
period, or when the periodical inspection shows that undue wear 
has taken place. 

(2) Valve rings must be ground, or turned, to the exact bore 
of the bushing after they have been cut and closed on an arbor. 

(3) Valve rings and bull rings must be carefully fitted so 
that the rings do not bind or have too much clearance, which 
would cause the rings to stick or roll in the grooves. 


The practice of boring valve cages to size before they 
are pulled or pressed in place is to be condemned, for 
the reason that the pulling or pressing operation subjects 
the bushing to severe treatment and is almost sure to 
cause some distortion of the bearing surface. Reboring 
the cages after they are in place restores the accuracy of 
the bore. Equally as bad as the preceding consideration 
is the practice of applying snap rings that have not been 
re-turned after cutting. This practice results in con- 
siderable steam leakage past the periphery of the rings, 
because of the tendency for snap rings to spring out of 
round when parted. Turning the rings to the exact size 
of the bushing after they have been cut insures nearly 
perfect fitting rings from the start, with the result that 
steam leakage is greatly reduced, lubrication is facili- 
tated, and the time necessary to break in valves is 
shortened. 

After valve chambers have been bored and new rings 
fitted, it is a short-sighted policy to place locomotives 
in service without some breaking in. It takes a certain 
amount of time before the rings become seated and the 
surfaces glazed to the extent that lubrication becomes 
effective. There are many cases on record where valves 
and cages that have been very carefully fitted were 
damaged the first trip because the engine was working 
to capacity before it started to lubricate. 


Wear of Valve Bushings 


Unquestionably, the most troublesome problem in con- 
nection with the maintenance of piston valves is the 
tendency for the steam valve rings to wear a shoulder 
on the bridges of the valve bushings. While this trouble 
dates back to the introduction of the piston valve, it did 
not become serious until the advent of superheaters. In 
analyzing the cause, it seems highly probable that the 
shoulder is worn by the steam ring when the valve is 
traveling at the running cut-off and may be due to one 
or a combination of the following causes: 

(1) The inability to maintain the oil film between the metallic 
surfaces, when the locomotive is operated for prolonged periods 
at a short point of cut-off and with wide-open throttle. 

(2) The difficulty of maintaining adequate lubrication because 
of boiler feedwater trouble, which is aggravated by the present 
deficiency in steam space and by the miscellaneous feedwaters 
taken on long locomotive runs. 

(3) The carbonization of the oil in the valve chamber because 
of failure to break completely the vacuum, which is formed in 
the cylinders when the main throttle is shut off. 

Naturally and logically, the greatest wear takes place 
on the bridges, because there is less bearing surface where 
the valve rings travel over the ports. And as the steam 
ring only sweeps about two-thirds of the length of the 
bridge in the running cut-off, it is reasonable to assume 
that a shoulder will be formed if the wear is excessive. 
The reason for excessive wear is the abrasive action 
which takes place between the bearing surfaces when the 
lubrication is gummed (a) by grit and sediment from a 
boiler which is functioning badly, or (b) by the gritty 
substance which is formed when cinders and smoke-box 
gases are drawn from the front end and carbonized with 
the oil. The practice of drifting with the reverse in the 
running cut-off, and with insufficient steam admission to 
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break the vacuum, is especially harmful. Lengthening 
the cut-off at the same time that the throttle is closed not 
only assists in relieving the vacuum, but it permits the 
steam rings to travel over the full length of the bridges; 
and thus is helpful in preventing the formation of the 
shoulder. 

For years, various attempts have been made to prevent 
the shouldering of valve bushings by improved design 
and recourse to metallurgy. While some of the methods 
devised to eliminate or reduce the excessive wear at the 
bridges have been beneficial, they do not get at the root 
of the trouble. Excessive bridge wear can be reduced 
(1) by the introduction of more bridges, (2) by widen- 
ing the bridges and (3) by resort to diagonal bridges. 
From the standpoint of steam effectiveness, all of these 
methods are undesirable because they reduce the port 
area. As regards changes in the shape and width of 
rings, tests made with a variety of different types dis- 
closed the fact that very little can be accomplished by 
redesigning the rings. l 

If it were not for the aforementioned operating dif- 
ficulties, this problem could, no doubt, be cured by metal- 
lurgy. Valve bushings made of refined iron, which is 
hard and close-grained, and which gives a glazed or 
polished bearing surface, should insure resistance to wear 
and diminish sliding friction. Nitrided steel valve bush- 
ings have been proposed as a possible solution to this 
difficult problem. These bushings would have an ex- 
tremely high hardness, and, when lapped to a very high 
polish, the hardness would never be disturbed as the 
temperature range in the valve chamber is well within 
that used for nitriding purposes. 


Creeping of Valve Bushings 


Another troublesome problem in connection with the 
operation and maintenance of piston valves is the 
tendency for two-piece valve bushings to creep apart 
after they have been properly spaced in the valve cham- 
ber. The early applications of piston valves were made 
with continuous bushings, which were advantageous in 
this respect. The tendency for split bushings to creep 
apart not only disturbs the valve setting, but also causes 
variations in the lead, lap and exhaust clearance of the 
valves. Invariably, the bushings move out, because, with 
the valves in place, the pressure in the valve chamber 
tends to force them apart. When the bushings move out, 
the lead of the valve is reduced and the steam lap and 
exhaust clearance are increased. This trouble is much 
more prevalent than is appreciated, and is an obstacle to 
the maintenance of standard valve details. 

It would be logical to assume that the ordinary 
threaded keeper bolt, when properly fitted, would anchor 
the bushings. Here again, the answer is to be found in 
the inability always to maintain adequate lubrication 
under the existing operating conditions. Naturally, the 
most trouble occurs in bad water districts and on classes 
of locomotives which are difficult to lubricate. There 
are many cases on record where keeper bolts have been 
sheared off. Where the threaded dowel has been found 
inadequate, various supplementary methods have been 
devised to hold the bushings in place. The application of 
a metal block between the end. of the bushing and end 
wall of the steam chest is an effective means when the 
block is properly fitted. 


Distortion of Valve Chambers 


Since the introduction of steel cylinders and the one- 
piece bed frame with integral cylinders, a new problem 
has developed which as yet has been given very little 
consideration. It has been observed that, under the high 
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temperatures now common in locomotive service, there is 
a tendency for the valve chambers and cylinders to distort 
slightly. Under the intense heat, the expansion of the 
chamber is not uniform, probably on account of the 
irregularly shaped casting forming its walls and also 
because the shrinkage strains have not been removed en- 
tirely by the annealing process. This is a metallurgical 
problem and, no doubt, can be overcome by the use of 
alloys and by proper heat treatment. At any rate, it 
emphasizes the importance of thoroughly annealing steel 
cylinder castings. 

This tendency for the valve chambers and cylinders to 
grow is more prevalent than is appreciated and results in 
steam leakage at the periphery of the packing rings. In 
extreme cases the cylinder leakage may be sufficient to 
result in loss of power, and the valve leakage may be 
sufficient to cause valves to sound out of square when 
their mechanical movement is square. 

In this connection, the fact should not be overlooked 
that, in order to insure freedom of the valve in the 
chamber in case of possible distortion with cast-steel 
cylinders, it is advisable to use slightly greater valve 
clearances than with cast iron cylinders. A bull ring 
clearance of %4 in. and a snap ring opening of %4 in. 
will meet every requirement. 


Engine Failures Charged to Valve Gears 


Because of the operating difficulties mentioned, valve 
gears at times must withstand very severe punishment, 
and, in spite of the fact that present valve gears are 
masterpieces of rugged simplicity, occasionally failures 
result. Naturally, valve lubrication difficulties are re- 
sponsible for a large number of these failures. While in- 
sufficient valve lubrication causes an overload on the 
valve mechanism and eventually may result in failures, by 
far the greater number of failures occur when lubrica- 
tion is destroyed entirely. It has been shown the lubrica- 
tion can be destroyed by the vacuum that is produced 
when the locomotive is drifted at high speed or by a 
boiler which is foaming badly. Then there are other 
causes such as the washing of the valves by a defective 
open-type feedwater heater. Besides these operating 
difficulties, there are lubrication troubles, which are due 
to broken oil pipes and force-feed lubricator defects. 

A careful investigation of valve-gear failures often dis- 
closes the fact that the failure occurred when the throttle 
was shut off at high speed. The engineer thoughtlessly 
may have closed the throttle tight on approaching a stop 
signal. When the throttle is shut off tight at high speed, 
the lubrication is destroyed in a split second, and the 
resulting tendency for the valve to grip or seize in the 
chamber may cause failure of an overstressed valve-gear 
member. There is another possible source of failure, and 
that is the practice of lengthening the cut-off at high 
speed at the time the throttle is closed. While this prac- 
tice is beneficial from the standpoint of breaking the 
vacuum in the cylinders, it gives the valve gear severe 
treatment, because the valve is required to sweep over 
a surface that probably has been coated over with carbon- 
ization during the time the locomotive was operating at a 
short cut-off. 

It is worthy of note that failures from hot valve-gear 
bearings may be on account of insufficient valve lubrica- 
tion. The overload which the bearing is required to 
carry may cause a case-hardened pin and bushing to 
heat. This is not an infrequent cause of hot link-block 
pins on the Walschaert valve gear, which have been a 
source of trouble ever since the introduction of this gear. 

It sometimes happens that locomotives of a new de- 
sign fail to meet expectations, not only with respect to 
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speed, power and economy, but also from the standpoint 
of smooth working conditions. Before the cause of the 
poor performance is thoroughly analyzed, there is a de- 
cided tendency to charge the inefficiency to the valve and 
valve-gear arrangement; oftentimes, in spite of the fact 
that the details of the valves and valve gear have been 
arranged in accordance with the most improved practice. 
It is only natural that the blame should be placed on the 
valve motion because the locomotives usually show the 
characteristics which are commonly charged to defective 
steam action. They fail to show the expected smart- 
ness, the exhaust is not clear and distinct, the fuel and 
water performance is unsatisfactory, the back pressure 
developed is excessive, and there is considerable vibra- 
tion at high speed with a decided rough riding tendency. 

While the surface indications point to the steam dis- 
tribution, the boiler is the source of the trouble in most 
cases. There is much truth in the-adage that “the loco- 
motive is only as good as its boiler.” From the fore- 
going, it is apparent that the trouble can easily be a defi- 
ciency of steam space, which causes the boiler to generate 
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Arrangement of the Franklin limited cut-off starting ports 


steam carrying entrained moisture. This defect lowers 
the superheat, and usually causes lubrication difficulties, 
which absorb engine power. Furthermore, the circula- 
tion in the boiler may be too violent, the steam dome may 
be located too near the crown sheet, or there may be 
other reasons to make the boiler carry water badly. 
Then there is the possibility that the front-end design 
or arrangement is defective and necessitates the use of 
a comparatively small exhaust nozzle; or the gas area 
through the boiler mav be restricted, with the result that 
Pi back pressure is required to overcome the loss in 
rait. 

It is a common misconception that a sharp clear ex- 
haust always indicates effective valve movement. It 
more often indicates efficient boiler and front-end per- 
formance. In this connection. it is also worthy of note 
that maximum steam effectiveness requires cylinders 
with steam and exhaust passages of large dimensions 
and of correct outline, and sufficient steam area through 
the superheater, throttle and steam pipes in order to 
prevent excessive pressure drop between the boiler and 


March, 1933 


cylinders. These details are worthy of consideration in 
analyzing causes of poor performance. 


Conclusions 


From the foregoing, it is apparent that the present 
types of valves and valve gears have been developed to 
a high standard of efficiency and are responsible, in no 
small measure, for the phenomenal performance of 
present-day high-powered locomotives. Regarding possi- 
bilities for future locomotive improvements, increased 
power output probably is the most attractive. Since 
boiler sizes cannot continue to increase, the matter of 
evolving larger capacity locomotives concerns the more 
effective utilization of steam. It is, therefore, necessary 
to concentrate attention on the problem of developing 
high horsepower at relatively low rates of steam con- 
sumption. Unquestionably, it will be necessary to resort 
to increased steam pressure and higher degrees of su- 
perheat for the greatest portion of the improvement; 
but the reduction of back-pressure horsepower and more 
effective steam distribution are factors well worthy of 
attention. 


Ratios Between Piston Area and Port Areas at 25-Per Cent 
Cut-Off Necessary To Insure Maximum Horsepower 


Exhaust r 
area, Port length, Admission 

Cylinder Piston Admission end of Valve cir. less port opening, 
diameter, area, portarea, stroke, dia., bridges, 25-per cent 

in. sq. in. sq.in.* sq. in.7 in. ` in. cut-off., in. 

23 415 10.4 41.5 e 28.699 % 

24 452 11.3 45.2 12 28.699 jit 

25 491 12.0 49.1 12 28.699 Hie 

26 531 13.3 53.1 12 28.699 ie 

27 573 14.3 57.3 14 33.98 The 

28 616 15.4 61.6 14 33.98 A 

29 661 16.5 66.1 14 33.98 f 

30 707 17.7 70.7 14 33.98 */ie 

31 754 18.8 75.4 14 33.98 */16 


*At 25-per cent cut-off, it equals */4o of the piston area. 
t Equals !/1 of the piston area. 


There is reason to believe, however, that the possi- 
bilities for improvement of major character in present 
valve arrangements are now limited and that basic 
changes in design are necessary to meet the new operat- 
ing conditions. In the foregoing, attention has been 
focused on the vital problems in connection with the de- 
sign, operation and maintenance of piston valves and our 
present valve gears. It has been shown that the lubri- 
cation of piston valves is a factor of extreme importance 
and that, because of certain basic defects in this type of 
valve, with longer travel, higher boiler pressure and in- 
creased superheat, proper lubrication becomes increas- 
ingly difficult of attainment. While the problem may 
not offer insurmountable difficulties, it is a serious ob- 
stacle to further progress. The poppet valve and a 
suitable valve mechanism: has been suggested as an 
alternative. 

Although a few railroads still use conservative ratios 
and proportions in valve and valve-gear arrangements, 
the predominating practice is to take full advantage of 
the longer valve travel provided by improved valve 
gears. It has been shown that by the use of long-travel 
valve gears, it is possible to improve greatly the ratios 
between port and piston areas, and thus very high initial 
pressure against the piston is insured up to the point of 
cut-off and, in addition, back pressure is materially re- 
duced by the greater exhaust opening. Furthermore, 
this trend toward longer valve travel has been a logical 
means of keeping up with increased cylinder volumes. 
Moreover, the most striking characteristic of the limited 
cut-off, from the standpoint of steam control, is the de- 
cided increase in valve travel which it provides at short 
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cut-offs. Finally, it seems reasonable to conclude that, 
because of this feature and the unquestioned steam 
economy of the restricted cut-off principle, the limited 
cut-off should be considered the outstanding accomplish- 
ment in locomotive valve and valve-gear development. 
The vital importance of a large-capacity boiler, which 
meets all cylinder requirements and which functions 
well, under all operating conditions, has been stressed. 
The economy and improved performance made possible 
by refinements and improvements in the valve and valve- 
gear arrangements can be nullified almost completely by 
improper boiler and front-end design. When the steam 
space in the boiler is restricted wide port openings and 
quick valve movement only tend to aggravate the ten- 
dency to raise the water in the boiler, with the result 
that a higher percentage of moisture is carried into the 
superheater. Then, improperly-designed and arranged 
front-end appliances, which makea high back pressure 
necessary for the production of draft, still further limit 
the effectiveness of steam action. If the advantages 
from improved valve and valve-gear arrangements are to 
be actually realized in service, the boiler must co-or- 
dinate fully under all conditions and requirements of 
operation. The boiler always has been, and still re- 
mains, the controlling factor in locomotive performance. 


Self-Alining 
Roller Bearing 


NEW line of single row self-alining radial roller 

bearings is being offered by the Shafer Bearing 
Corporation, Chicago. A single-row Shafer concave 
bearing is used with rollers operating between a straight 
outer race and a convex inner race. This type bearing 
has full self-alinement compensating automatically for 
misalinement due to inaccuracies in machining or shaft 
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Shafer pillow block containing radial self-alining roller 
bearing 


deflection under load. A feature of these bearings is 
that the retainer is omitted, making it possible to use 
approximately 50 per cent more rollers in the bearing 
than would otherwise be the case. The thrust is taken 
by means of hardened and ground thrust plates. These 
bearings are obtainable either in pillow-block units such 
as the one illustrated, or separately for shaft sizes from 
%6 in. to 23% 6 in. diam. inclusive. 
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temperatures now common in locomotive service, there is 
a tendency for the valve chambers and cylinders to distort 
slightly. Under the intense heat, the expansion of the 
chamber is not uniform, probably on account of the 
irregularly shaped casting forming its walls and also 
because the shrinkage strains have not been removed en- 
tirely by the annealing process. This is a metallurgical 
problem and, no doubt, can be overcome by the use of 
alloys and by proper heat treatment. At any rate, it 
emphasizes the importance of thoroughly annealing steel 
cylinder castings. 

This tendency for the valve chambers and cylinders to 
grow is more prevalent than is appreciated and results in 
steam leakage at the periphery of the packing rings. In 
“treme cases the cylinder leakage may be sufficient to 
cylinder- lass of power, and the valve leakage may be 
ports and briug-~e valves to sound out of square when 
and live-steam passas -nent is square. 
regards the question of 1 fact should not be overlooked 
and condensation. No formu.iom of the valve in the 
of the designer to provide an ecOu tion with cast-steel 
most that can be done by a formula « reater valve 
average results of a well-proportioned BE : 

: A S ; .A bull ring 
design that is characteristic of a certain perio, ii 
motive development, and to give an idea of the MI ' 
of a steam locomotive under ordinary working conditions 
with a degree of accuracy sufficient for practical 
purposes. 

With this end in view, the author attempts in what 
follows to provide means of quickly and fairly accurately 
evaluating the horsepower and tractive force of a modern 
two-cylinder, simple-expansion locomotive equipped with 
a superheater of sufficient size, with or without a feed- 
water heater, with a proper valve motion, and with other 
parts characteristic of modern locomotive design. 

For locomotives of an earlier period, Cole’s formulas 
are sufficiently accurate, and although the method about 
to be explained could also be extended to cover all loco- 
motives, no attempt has been made to supersede the 
Cole method for locomotives of pre-war design. 


Tractive Force 


The basis of all tonnage and speed-time-distance cal- 
culations is the tractive force of a steam locomotive. 
Of the different tractive forces that are sometimes being 
used, the basic one is the “indicated tractive force,” 
which is the direct result of the work of steam in the 
cylinders. The “rail tractive force,” which is the 
imaginary force applied to the rim of the wheels, and the 
drawbar pull on the tender drawbar, can be found from 
the indicated tractive force, if the engine friction and 
total locomotive resistance are known. The object of 
this paper is to establish a method and figures for the 
calculation of indicated tractive force as a function of 
speed. 

A method of plotting the tractive-force curve on the 
basis of cylinder sizes only, using the rated tractive 
force and certain factors, irrespective of the size of 
boiler, is in principle incorrect. Nevertheless, in prac- 
tice, it can give good results for the reason that in a 
locomotive of a certain period and of conventional pro- 
portions, the sizes of the locomotive boiler and cylinders 
are in a certain ratio to each other. However, as with 
improvement in locomotive design the boiler becomes 
larger in proportion to the engine, in order to meet the 
increased speed requirements of traffic, the formulas 


*Abstract of a paper presented at the annual meeting of the American 
Society of Mechanical Engineers at New York. Contributed by tbe Rail- 
road Division. è , 

tThe author is consulting engineer of the American Locomotive Com- 
pany. 
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speed, power and economy, but also from the standpoint 
of smooth working conditions. Before the cause of the 
poor performance is thoroughly analyzed, there is a de- 
cided tendency to charge the inefficiency to the valve and 
valve-gear arrangement; oftentimes, in spite of the fact 
that the details of the valves and valve gear have been 
arranged in accordance with the most improved practice. 
It is only natural that the blame should be placed on the 
valve motion because the locomotives usually show the 
characteristics which are commonly charged to defective 
steam action. They fail to show the expected smart- 
ness, the exhaust is not clear and distinct, the fuel and 
water performance is unsatisfactory, the back pressure 
developed is excessive, and there is considerable vibra- 
tion at high speed with a decided rough riding tendency. 

While the surface indications point to the steam dis- 
tribution, the boiler is the source of the trouble in most 
cases. There is much truth in the-adage that “the loco- 
motive is only as good as its boiler.” From the fore- 
going, it is apparent that the trouble can easily be a defi- 
ciency of steam space, which causes the boiler to generate 
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cluding auxiliaries... This made it possible to determine 
what is called the boiler percentage, which means the 
ratio of maximum cylinder horsepower (at 1,000 ft. per 
min. piston speed) to the boiler horsepower, the maxi- 
mum cylinder horsepower being found from the Cole 
formula, and the boiler horsepower as stated above. Cole 
recommended designing locomotives with boiler percent- 
ages as close to 100 per cent as possible. In this case 
his method of plotting the tractive-force curve would be 
correct, strictly speaking, at least for one point, namely. 
1,000 ft. per min. piston speed. However, for loco- 


1“Locomotive Ratios,” p. 9; also “Locomotive Handbook,” American 
Locomotive Co., 1917, p. 64-65. 
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cylinders. These details are worthy of consideration in 
analyzing causes of poor performance. 


Conclusions 


From the foregoing, it is apparent that the present 
types of valves and valve gears have been developed to 
a high standard of efficiency and are responsible, in no 
small measure, for the phenomenal performance of 
present-day high-powered locomotives. Regarding possi- 
bilities for future locomotive improvements, increased 
power output probably is the most attractive. Since 
boiler sizes cannot continue to increase, the matter of 
evolving larger capacity locomotives concerns the more 
effective utilization of steam. It is, therefore, necessary 
to concentrate attention on the problem of developing 
high horsepower at relatively low rates of steam con- 
sumption. Unquestionably, it will be necessary to resort 
to increased steam pressure and higher degrees of su- 
perheat for the greatest portion of the improvement; 
but the reduction of back-pressure horsepower and more 
effective steam distribution are factors well worthy of 
attention. 


Ratios Between Piston Area and Port Areas at 25-Per Cent 
Cut-Off Necessary To Insure Maximum Horsepower 


Exhaust 3 
area, Port length, Adv of 
Cylinder Piston Admission endof Valve cir. less 
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its comprehensibility. It is rational in principle, and 
therefore had a great many adherents. The difficulty 
with the method, however, lies in the fact that two im- 
portant and very complex factors are neglected: first, 
the cooling of steam in the cylinder, and second, the 
distortion of indicator cards due to speed, both of which 
cause considerable losses. 

The cooling of steam in the cylinder, or what is known 
as the heat exchange between the steam and the cylinder 
walls (and heads), cannot be expressed by any theoretical 
formula. A large number of studies have been made, 
some of them employing very complex forms of mathe- 
matical analysis, in order to establish the cooling effect 
of the cylinder, but none of them has given practically 
satisfactory results, as too many variables are involved. 
With highly superheated steam the conditions are slightly 
better and some formulas can be established, but even 
then, resort must be had to empirical figures from 
tests, as will be shown later. 

The second factor, distortion of indicator cards, de- 
pends upon the valve-motion characteristics, steam-port 
dimensions, and steam passages, as all of them entail 
drops in pressure, depending upon the speed. These 
laws are also very intricate and do not easily lend them- 
selves to mathematical expression; and when formulas 
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cut-offs. Finally, it seems reasonable to conclude that, 
because of this feature and the unquestioned steam 
economy of the restricted cut-off principle, the limited 
cut-off should be considered the outstanding accomplish- 
ment in locomotive valve and valve-gear development. 
The vital importance of a large-capacity boiler, which 
meets all cylinder requirements and which functions 
well, under all operating conditions, has been stressed. 
The economy and improved performance made possible 
by refinements and improvements in the valve and valve- 
gear arrangements can be nullified almost completely by 
improper boiler and front-end design. When the steam 
space in the boiler is restricted wide port openings and 
quick valve movement only tend to aggravate the ten- 
dency to raise the water in the boiler, with the resy* 
that a higher percentage of moisture is carrigdmption 
superheater. Then, improperly-designes 
front-end appliances, which make: 
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per hp.-hr. As is known from the theory of steam 
engines, the important factors are the cut-off and the 
number of revolutions per minute. The first factor 
determines the expansion ratio and the thermodynamic 
efficiency of the steam cycle, while the second affects the 
condensation and steam-friction losses. 

Some investigators think that steam consumption de- 
pends on piston speed, and so Mr. Cole found in his 
investigation of locomotive data, but the majority of 
steam-engine authorities refer steam losses to the rotary 
speed of the crank and not to piston speed. Steam-con- 
sumption figures based on recent locomotive test data 
also show more uniformity when they are referred to 
crank speed rather than to piston speed. 

However the case may be, the advantages of referring 
the steam consumption to piston speed, or to the r.p.m.. 
cannot be great, as the piston strokes do not differ much 
in modern locomotives, being between 28 in. and 32 in. 
On the other hand, as the cut-off depends on the r.p.m. 
and not the piston speed, it seems to be more practicable 
to consider the steam rate as depending on the r.p.m 

The tractive force of a locomotive is one of the two 
components of the locomotive horsepower. The cyl- 
inders and driving wheels permit resolving the horse- 
power into tractive force and speed in accordance with 

P = T x V/375. oon [5]? 


Thus the tractive-force calculations can be simplfied 
by determining first the locomotive horsepower as a 
function of either the r.p.m. or the piston speed, depend- 
ing upon which of the two influences on the efficiency 
of the locomotive is reflected in the steam consumption 
per hp-hr., and then later resolving the horsepower into 
tractive force and locomotive speed. 

The foregoing, of course, refers to the boiler tractive- 


? Although some of the formulae have been omitted, the author's num- 
bering has been retained.—Fditor. 
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force curve, which has a hyperbolic shape. As to the 
horizontal portion of the tractive-force curve, this is 
determined entirely by the rated tractive force. There 
is no connection between these two except only as far as 
the sizes of the cylinders and boiler in a well-propor- 
tioned locomotive are dependent upon each other. 


Boiler Tractive Force 


Thus the tractive-force curve depends in its major 
part upon the amount of steam generated in the boiler 
and the consumption of steam per horsepower-hour. 
The natural thing, therefore, is to establish the laws 
of the two variables. The analytical method can hardly 
lead us to the result sought for, and we have to rely 
entirely upon test figures. 

Unfortunately, tests are not being conducted in such 
a way as to enable us to establish the two above-men- 
tioned variables as completety as is desired. Even the 
most elaborate tests, which are supposed to give all data 
in which an investigator should be interested, attempt 
to find solutions for various problems not always with 
a view to establishing the tractive-force curve. How- 
ever, by analyzing available data, certain conclusions can 
be drawn, as will be seen below. 

Strictly speaking, horsepower and tractive force are 
not definite conceptions unless we specify certain condi- 
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tions at which power and tractive force are being con- 
sidered. There can be the maximum tractive force which 
the engine is capable of producing irrespective of the 
amount of coal burned and the cost of such a forced 
operation. There can be the most economical tractive 
force, and this from the point of view of fuel only, when 
short cut-offs and long expansions are used, or from 
the point of view of total operation expenses. The latter 
is the more important, and it is safe to assume that 
under ordinary conditions the mode of operation of loco- 
motives, established by long experience, is in the end the 
most economical. This can be called “performance trac- 
tive effort.” Only in exceptional cases, when the loco- 
motive is pulling a fast passenger train at top speeds 
and is forced to the limit of its power, is the maximum 
tractive force, or what is called the “capacity tractive 
force,” developed. 

The method of plotting the maximum and average 
performance curves is clear from Fig. 15. Both horse- 
power and tractive-force test figures have been used and 
mutually checked by Formula [5] 

It would seem that stationary tests should give the 
figures of maximum evaporation and speed, because 
each test is conducted at constant cut-off and constant 
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speed, and the most severe combination of these two 
variables should be close to the limit of boiler capacity. 
With this in view, curves were plotted for five Penn- 
sylvania locomotives (K4s, E6s, K2sa, L1s and Ils), as 
shown in Fig. 1, for different numbers of revolutions of 
the driving wheels per minute. The data were taken 
from bulletins published by the Pennsylvania Railroad 
on locomotive tests at the Altoona testing plant. For 
better comparison, evaporation is given not in absolute 
figures but in percentages of evaporation for respective 
boilers in accordance with Cole constants (A. L. Co. 
Hand-Book, 1917, p. 59). 
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It will be seen that while the curves differ very widely, 
their shapes all have the same parabolic characteristic of 
increase with speed up to a certain limit, and subsequent 
drop for higher speeds. The peak points are from 12 to 
28 per cent above the Cole figure. This must have been 
due to forcing the boilers to high evaporation rates. The 
peak point on curve 1 (locomotive K4s), for instance, 
corresponds to a rate of firing of 171 lb. of coal per 
sq. ft. of grate area per hr. On curve 5 (locomotive Ils) 
the rate of firing is still higher, due to the small grate 
area of this locomotive. In Fig. 1 the rates of firing for 
peak points are inscribed in rectangles. The figures in 
circles represent the ratios of heating surface to grate 
area for each of the five locomotives. In other cases 
they have also been very high, indicating that Cole’s 
evaporation corresponds very closely to a rate of firing 
of 120 Ib. per sq. ft. of grate area per hr., as was 
assumed by him. 

The shape of the curves evidently depends upon the 
ratios between the principal dimensions of the boilers. 
It is not possible to find a formula for the curves of 
evaporation as functions of these variables. They do 
not run consistently enough, and there are other variables 
that cannot be put in a formula, as, for instance, the 
quality of coal. More consistent results were obtained 
from plotting curves of road tests, as shown in Fig. 2. 
Three locomotives are considered here (New York 
Central J-la and L-2, and Boston & Albany A-1), rep- 
resenting three different classes of service: High-speed 
passenger, high-speed freight, and moderate-speed 
freight. 

As stated above, there are no test data which would 
permit plotting these curves directly. An indirect 
method was therefore evolved for this purpose. From 
road tests with locomotives the maximum-performance 
indicated horsepowers and corresponding speeds and 
cut-offs were chosen. From the Altoona tests. loco- 
motives of similar engine size were selected, and the 
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steam consumption per horsepower was found. It was 
corrected for difference in boiler pressures and super- 
heats, and further, a certain percentage for auxiliaries 
was added from road-test data. Thus the probable 
specific consumption of road locomotives per indicated 
horsepower at various speeds was established. The 
product of horsepower and the established specific steam 
consumption furnished a means of finding the probable 
steam evaporation of the road locomotive for the maxi- 
mum-performance power. 

It will be seen that in this case the variation of the 
maximum evaporation of different locomotives is much 
less; it is between 2.7 and 6.7 per cent greater than the 
Cole figure. The yariation in the location of the peak 
points in relation to speed is also less, and they all happen 
to be between 150 and 170 r.p.m. Nevertheless, even 
in this case it was not possible to tie up the shape of the 
curves with the principal dimensions of the correspond- 
ing locomotives by a mathematical formula. 

Other locomotives were also studied, and on the basis 
of the accumulated information it was found possible 
to draw a probable curve of evaporation, as shown in 
Fig. 3. It has a peak point 7 per cent above that of 
the Cole figure, and at about 200 r.p.m. 

All locomotives shown in Fig. 2 were equipped with 
feedwater heaters, and it is very striking to find that the 
average maximum evaporation is about 7 per cent above 
the Cole figure. This is easily explained by the increase 
in efficiency due to feedwater heating. In other words, 
we may assume that the Cole evaporation figures still 
hold good for boilers on modern locomotives without 
feedwater heaters, but when locomotives are equipped 
with feedwater heaters, the boilers generate 7 per cent 
more steam. 

It will be seen that the curve was plotted rather con- 
servatively ; at low speeds it follows the lowest portions 
of curves from road tests, while at high speeds it is 
slightly above the average for road tests—this for the 
reason that other locomotive data with feedwater heaters 
pointed in this direction. The plotting of this curve can 
be done by using the following formula: 

Bima BBec 33s fee ste esses 7] 
where E = boiler evaporation at a certain speed 
Ee = Cole evaporation figure 
B = evaporation coefficient in relation to the Cole evaporation figure. 

The evaporation coefficients are shown in Fig. 3 and 

repeated in Table I in relation to the crank speed. 


Per Horsepower Hour 


Auxiliaries 
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Steam Rate in Pou! 


100 
Revolutions of Driving Wheels Per Minute 
Fig. 6 


It may appear that the average curve was plotted 
rather arbitrarily, and that another curve could be chosen 
for the average evaporation with equal justification. It 
will be seen later that the ultimate recommendations for 
plotting horsepower and tractive-force curves are based 


March, 1933 


on test results and do not depend directly on the evapora- 
tion coefficients. They are independent of the evapora- 
tion curve plotted in Fig. 3, which is given here simply 
as an illustration of the principle of the method. 


Table 1—Evaporation Coefficients 
Evaporation coefficient 


Locomotives Locomotives 
Speed without feed- with feed- 

r.p m. water beater water heater 
0 0.60 0.65 
100 0.85 0.91 
150 0.98 1.05 
200 1.00 1.07 
250 0.93 1.00 


Recommended Method 


When the boiler evaporation is determined, the indi- 
cated boiler horsepower can be found from the Formula 


[6]: 


where E = evaporation, lb. per hr. 

£= ratio of steam used for auxiliaries 

Sa = steam consumption per horsepower-hour, lb. (steam rate) 
provided S, is known. 

It was thought more advisable to study 5,/(1— +), 
which represents S,, the steam consumption per horse- 
power-hour, including auxiliaries, rather than S, and x 
separately. Various locomotives were analyzed and it 
was found that the average steam consumption per horse- 
power-hour, including auxiliaries, can be well represented 
by one of the two curves shown in Figs. 4 and 5, de- 
pending upon whether we refer them to the r.p.m. or to 
the piston speeds. 

It can be seen that the two curves differ very little; 
in other words, the piston speed has actually very little 
effect on fuel consumption within the limits of strokes 
in modern locomotives, namely, 28 to 32 in. It is there- 
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fore practically of little importance for the computation 
of boiler horsepower whether the steam rate is taken as 
a function of crank speed or piston speed, at least for 
strokes between 28 in. and 32 in. 

The method of figuring boiler horsepower can thus be 
reduced to the following: 

On the basis of general boiler dimensions the Cole 
evaporation E, is figured and the various evaporations E 
for different crank speeds n (r.p.m.) are calculated in 
accordance with Formula [7] and Table I. The figures 
thus obtained for E are divided over the corresponding 
steam rates S, of Fig. 4 and the quotients obtained are 
horsepowers P, for the various speeds. 
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If it is desired to use Fig. 5, which gives steam rates 
with respect to piston speeds, ‘then it is necessary that 
the evaporation figures estimated in accordance with 
Formula [7] and Table I be referred to piston speeds, 
which can be calculated for various crank speeds n by 
the formula 


where Sp-= piston speed, ft. per min. 
s == stroke, in. 

In either case, whether the horsepower has been fig- 
ured in relation to crank speed or piston speed, in order 
to find the tractive force it is necessary to refer horse- 
power to locomotive speed, which can be done by using 
the formula 

Dxn 


v= is aE A E ers (9) 
336.134 


The tractive effort is easily calculated by using 
Formula [5]. 

Thus the boiler tractive force is determined and can 
be plotted on a chart. The rated tractive force is then 
figured, plotted as a straight constant-force line on the 
same chart, and extended until it intersects the boiler 
tractive force. The point of intersection determines the 
speed at maximum tractive force, 

Regarding steam-rate curves (Figs. 4 and 5), the fol- 
lowing is to be said: 

The test data were not sufficient for plotting through 
the whole range of speed. Only a portion of the curves, 
representing the most frequent average speeds of road 
tests, could be plotted. In order to cover the whole 
range of speed, an inverted method has been used; as- 
suming that the coefficients of evaporation P as above 
given were correct, the total evaporations of several ex- 
isting locomotives were calculated as functions of speed 
and divided over the corresponding horsepowers. The 
results for various curves are shown on Figs. 6 and 7 in 
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reference to r.p.m. and piston speed. Figs. 4 and 5 
represent averages of the curves shown on Figs. 6 and 7. 

It will be seen that the steam rates S, give very con- 
sistent results at low speeds up to about 150-180 r. p.m., 
while above 200 r.p.m. the steam rates vary rather widely. 
This cannot be due to the coefficient of evaporation B, 
because this is practically constant between 150 and 250 
r.p.m. It is due to the usual discrepancy between loco- 
motive-test results at high speeds, because the influence 
of such factors as quality of coal, size of nozzle, draft- 
ing arrangement, steam passages in the cylinders, and 
valve-motion design become more pronounced at higher 
speeds. 

The average curves check fairly well with steam-con- 
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sumption figures obtained from tests for the ranges of 
speed for which data are available. By correcting them 
back through the coefficient of evaporation and test re- 
sults for horsepower, the influence of £ is eliminated if 
the horsepower of an existing locomotive is calculated 
as suggested above, on the basis of & and of steam rate 
S, corrected on the same basis. This will be made still 
clearer later, when the simplified method is described. 

An example may better illustrate the method. Sup- 
pose that we wish to find the tractive-effort curve for a 
4-6-4 locomotive with 25-in. by 28-in. cylinders, 225 Ib. 
per sq. in. working pressure, 79-in. driving wheels, Type 
E superheater, feedwater heater and a boiler of given 
dimensions (New York Central J-la). 

We determine first the Cole evaporation E, in accord- 
ance with the A. L. Co. Handbook or calculate the 
evaporation by some other means—for instance, assum- 
ing an average evaporation of 12.2 lb. per sq. ft. of 
total evaporation heating surface. If we follow the A. 
L Co. figures, we find that E = 54,662 lb. of steam per 

our. 

Suppose that we prefer to figure on the basis of steam 
rate in relation to piston speed rather than r.p.m. In 
this case draw up Table II on the basis of the curve, 
Fig. 5. Then plot the boiler tractive-force curve DE 
(Fig. 8). Calculate the cylinder (starting) tractive 
force and plot a horizontal line AD corresponding to the 
cylinder tractive force up to its intersection with the 
boiler tractive force. The line ADE represents the 
indicated tractive force of the locomotive calculated on 
the basis of piston speed. 

If instead of Fig. 5, Fig. 4 were followed, i.e., with 
the steam rate referred to crank speed in r.p.m. instead 
of piston speed, the procedure would be simpler, because 
no conversion to piston speed would be necessary, as can 
be seen from Table III. 

The results are plotted on Fig. 8 as curve BC, and 
ABC represents the indicated tractive force of the loco- 
motive calculated on the basis of crank speed. It can 
be seen that the difference between curves ABC and 
ADE is very slight. 


(To be concluded) 


One Hundred Years 
Ago This Month 


March 9, 1833-—The report of a committee to the 
president and directors of the Paterson and Hudson 
River Rail Road Company estimates the cost of two 
locomotive engines at $8,000, or $4,000 for each unit. 
Based on data contained in the sixth annual report of 
the Baltimore & Ohio, this committe ascertained that 
$16 per day would be sufficient to cover all of the ex- 
penses incident to a locomotive power. In this estimate 
of the moving power there is allowed $2.50 for repairs 
and renewal of engines. 

March 16, 1833.—A letter from John B. Jervis, civil 
engineer of the Delaware and Hudson Canal Company, 
to D. K. Minor, editor of the Journal, appears in this 
issue. The letter was written from Albany, N. Y.. 
February 26, 1833. Mr. Jervis described the construc- 
tion and operation of the five ascending inclined planes 
between Carbondale, Pa., and the summit of the moun- 
tain. He also reported the result of 76 experiments made 
with sails designed: to retard the descent of cars down 
inclined planes. The wagons used on the railroad of 
the Delaware and Hudson Canal Company had an empty 
weight of about 22 cwt. and carried 2% tons of coal. 
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EDITORIALS 


Boiler Explosions 
Still a Menace 


Locomotive boiler explosions continue to constitute a 
railroad problem of major importance and a serious 
menace, as shown by the fact that in the past four years 
82.5 per cent of all fatal accidents due to failures of loco- 
motive appurtenances were caused by crown-sheet fail- 
ures. While the total number of crown-sheet failures 
due to low water has shown a fairly consistent decrease 
from 92 in 1912 to 6 in 1932, as shown by the reports of 
the Interstate Commerce Commission, Bureau of Loco- 
motive Inspection, the number of injuries and particularly 
the number of fatalities, incident to these fatlures, have 
not shown such a rapid proportionate decrease. 

In fact, the percentage of all fatal accidents which 
caused by crown-sheet failures actually increased from 
54.9 in 1912 to 88.8 in 1932, and the average number of 
men killed per crown-sheet failure for each previous 
four-year period increased from .438 in 1915 to 1.000 in 
1932. This continued increase in the average number of 
men killed per crown-sheet failure is no doubt largely 
chargeable to the increased average size of boilers and 
the greater steam pressures carried, both of these factors 
tending to produce more violent explosions. 

While every effort can and must be made to enforce 
instructions regarding the proper practices in the main- 
tenance and operation of locomotive boilers, it is equally 
essential to utilize to the fullest extent those mechanical 
devices and appliances, the application of which to loco- 
motive boilers has been shown by experience to guard 
against failure of the human element. Not only should 
such devices and appliances be installed, but due precau- 
tions should be taken to make sure that they are properly 
maintained. It is only by this means that the maximum 
results can be attained in further efforts to prevent the 
occurrence of boiler explosions which still take a heavy 
toll in personal injuries and fatalities, as well as by the 
destruction of railway property. 


Paying More 
And Getting Less 


There is a wide difference of opinion existing, even 
among cost accountants, as to the proper methods of de- 
termining the so-called “overhead costs” of manufactur- 
ing operations. As far as the railroad shop is concerned, 
even in normal times, the accounting set-ups for deter- 
mining the costs of performing work are not as flexible 
and elaborate as those that are in effect in industrial 
establishments. Because of the fact that the product of 
a railroad shop—maintenance—is not something that 
must be taken out and sold in the face of competition 
there has never existed that pressure for an intimate 
knowledge of detail costs that obtains in industry. The 
conditions we are operating under today are bringing 
about the desirability of studying this subject a little 
more carefully. 

No one will question the necessity of performing work 
as economically as possible and an important part of the 
shop supervisor’s job for the past two or three years 
has been to scrutinize every operation with the object 
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of cutting out the lost motion and stopping any leakage 
as far as expense is concerned. Yet, in many instances. 
there seems to be a tendency to be penny wise and 
pound foolish with respect to the practices that are being 
built up in many shops of using the urge for economy as 
an excuse for manufacturing and “reclaiming” many 
articles and parts that might more economically be pur- 
chased on the outside. 

Under present cost accounting systems in effect in 
railroad shops it is an easy matter to get into the frame 
of mind whereby figures are accepted as conclusive 
without taking into consideration related facts that, 
when properly analyzed, would discount the accuracy 
of the figures. One basic fact should never be lost sight 
of as far as a railroad repair shop is concerned—that 
the real objective of the shop is to repair cars and loco- 
motives. A realization of this fact will anticipate any 
attempted justification of the many extraneous opera- 
tions and practices with which railroad shop supervisors 
often find themselves involved. Accepting such a fact, 
then, as a basis upon which to work, the major effort of a 
shop and its personnel should be devoted to the job of 
overhauling cars and locomotives in the least possible 
time and at the least possible expense consistent with sat- 
isfactory service after they are turned out. How, then, 
can many of the manufacturing and reclaiming practices 
in railroad shops today be justified? The logical question 
next to be asked is “What is wrong with our present 
cost system and how can the real costs be determined?” 

When an attempt is made to determine the cost of 
manufacturing an article in a railroad shop for com- 
parison with the cost of purchasing the same article in 
the open market the cost is usually based on the actual 
labor and material involved with a small additional stores 
and shop expense added to the direct material and labor 
costs. There are, however, other costs involved such as 
investment in plant and equipment, taxes, insurance, de- 
preciation on plant and equipment, administration and 
superintendence, maintenance of plant and equipment 
and power. Some of these items are fixed charges while 
others vary within rather wide limits. In any event 
these “overhead” costs must be added to the direct and 
indirect labor and material charges and, in normal times, 
when applied to a large volume of output may be rela- 
tively small while in times such as the railroads are ex- 
periencing right now this overhead, applied to small 
quantity production runs up the total cost to a consider- 
ably larger figure than under former conditions. It will 
be argued that the facilities are available and might as 
well be used. The indisputable fact is that the railroads 
today have maintenance facilities for which they have 
no need and as long as these facilities remain a part of 
the property the fixed charges on the excess must be 
included in the cost of production. The existence of 
such excess capacity provides the temptation to find a 
way to utilize it by developing practices that may be 
economically unsound and, having utilized it by going 
into the manufacturing business on anything but a 
business basis, the improperly appraised results are used 
as an argument for continued expansion of the excess 
facilities. 

Sooner or later the railroad industry will be confronted 
with a major problem in the necessity of reducing invest- 
ment in maintenance facilities if for no other reason than 
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to save the charges against it. There is no need what- 
ever to consider the question of scrapping facilities that 
have real operating value for, fortunately in this case, 
that portion of the railroad plant of today, which is 
actually no longer of value because of obsolescence, 
constitutes the logical point from which to start. 

The immediate opportunity lies in the possibility of 
considering carefully the many manufacturing and re- 
claiming operations that have been developed as a means 
of utilizing excess capacity and determining whether or 
not it might not be the better part of wisdom, under 
present conditions, to purchase many repair parts from 
the supply manufacturers that specialize in their pro- 
duction. The railway supply industry has built up over 
a period of years a specialized plant and personnel that is 
well equipped to furnish the railroads with service and 
products of unquestionable quality and in going into 
manufacture and reclamation on the scale that some 
railroads have done is merely contributing to the ultimate 
drying-up of a source of supply that is going to be 
sorely needed when the tide of traffic turns the other way. 


A Lesson 
Of The Depression 


The decline of traffic and earnings and the necessity 
for increasingly drastic curtailment of expenses have 
been so much the center of attention in the railway in- 
dustry during the past three years that the changes in 
the character of freight-train operation taking place 
during this period have attracted relatively little attention. 
These changes have been of a character to make much 
of the motive power now dignified by the classification 
“stored serviceable” both uneconomical and unsuitable 
for any further use. 

The average speed of freight trains has been in- 
creasing steadily since 1923, the year-to-year increases 
up to 1929 varying from less than 1 per cent up to 5 
per cent. The largest percentage increase in any one year 
occurred in 1931, in which year the average speed was 
14.7 m.p.h., 6.5 per cent higher than in 1930. Although 
the effect of the depression on train loading had begun 
to be felt, the decrease in gross tons per train in 1931 as 
compared with 1930 was only about 2 per cent—not 
enough to account for the increased speed. A further 
increase of 5% per cent from 1931 took place in 1932. 
In this case, however, the train load had dropped from 
1,823 tons in 1931 to 1,690 tons in 1932, and the reduc- 
tion in train load itself may have been responsible for a 
part of the increase in speed. 

During the years since 1929 the average speed of 
freight trains has increased more than 17 per cent. 


and in 1931, when at the peak, the gross ton-miles per - 


train-hour were nearly 10 per cent greater than they 
were in 1929. 

This marked increase in freight-train speeds is one 
index of the effort the railroads are making to meet the 
demands of shippers and highway competition. It has 
been made possible during the years when the gross train 
loads were the largest in railroad history by an improve- 
ment in motive-power service. This improvement is less 
the result of recent purchases of new motive power than 
of the retirements of old motive power which have been 
decreasing the locomotive inventory during the past ten 
years and by the storage of unusually large numbers of 
the older locomotives and the operation of the railroads 
with their best motive power. 

With service of a character which requires an average 
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freight-train speed of over 15 miles an hour on all of the 
Class I railroads once established, it is scarcely con- 
ceivable that any appreciable reduction can be made in 
this average without jeopardizing the competitive position 
of the railroads. With an increase in traffic which will 
require the present stored power to be drawn upon, the 
ability of the railroads to continue operation at present 
average speeds will be increasingly jeopardized. Freight- 
train schedules in main-line service approaching passen- 
ger-train speeds, which have been responsible for the 
steadily increasing average, are beyond the physical 
ability of much of the motive power at present owned by 
the railroads. If the older locomotives are returned to 
service, not only will the service which they perform di- 
rectly be slowed up, but the ability to utilize the capacity 
of modern motive power will also be destroyed. The 
retention of the obsolete locomotives will destroy the 
value of the modern. 

Aside from its inability to meet the requirements of 
present-day freight service, much of the older motive 
power now owned by the railroads is becoming too ex- 
pensive to maintain, when measured by the standards of 
economy now being established by modern locomotives. 
Recently built locomotives of high horsepower capacity 
are demonstrating their ability to run 100,000 to 125,000 
miles between heavy class repairs. The mileage of much 
of the motive power from ten to twenty years old can- 
not be stretched to exceed 50,000 and 60,000 miles. The 
costliness of retaining obsolete motive power which jeop 
ardizes the competitive position of the railroads thus 
becomes ever more apparent. 

Once the trend of traffic becomes ‘definitely estab- 
lished in an upward direction, the need for more locomo- 
tives which can meet the tests established by modern 
motive power will rapidly become acute. It is not too 
early to prepare to meet this situation now. 


The Rehabilitation 
Of Freight Cars 


As the result of an accumulation of deferred mainte- 
nance during the war the railroads undertook an extensive 
program of equipment rehabilitation following the shop- 
men’s strike in 1922. This program, which was pushed 
vigorously in 1923 and 1924 with a large expenditure of 
labor and material, resulted in a steady decline of bad- 
order freight cars until 1928 and 1929 when the condi- 
tion of equipment and the maintenance expenditures 
appeared to have reached a balance. During this period 
the effectiveness with which cars were used greatly in- 
creased and since 1925 the number of cars in service 
has declined, as has also the number of new cars pur- 
chased by the railroads. 

In 1930 the railroads entered on another period of 
deferred maintenance. During the last three years the 
proportion of maintenance which has been taken care of 
currently has steadily declined and deferred maintenance 
has accumulated at a steadily increasing rate. In 1932 
freight car-miles amounted to 40 per cent less than in 
1929. The number of man hours applied to car repairs, 
however, had been reduced over 30 per cent and the 
purchase of materials by approximately 70 per cent in 
the same period. 

But this is not all. A substantial part of the mainte- 
nance required by freight cars is the result of the action 
of “time and the elements.” Indeed, the operation of 
this factor is likely to be accelerated during periods of 
light traffic and much equipment storage. Lack of paint, 
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for instance, is accelerating the destructive action of 
corrosion and decay. 

As the time approaches when the demand for cars will 
increase, the railroads, therefore, will find themselves in 
much the same situation with respect to equipment con- 
ditions that they faced following the close of Railroad 
Administration operation. There is a new element in 
the present situation, however, which did not exist in 
that following the war. Improvements in design and 
rapidly changing service demands have now to be con- 
sidered in determining how far to restore the equipment 
to normal serviceability by replacement and how far 
by repair. 

For many years the trend in average weight and 
average capacity of freight cars has been steadily upward. 
In 1923 the average capacity of box cars was 38.8 tons. 
In 1931 this had increased to 41.9 tons. Similarly, the 
average capacity of all railway-owned freight cars had 
increased from 43.8 to 47 tons, and the average weight 
had increased from 20.7 to 22.5 tons within the same 
period. The average carload, however, which was 27.9 
tons in 1923, has been below 27 tons in each year since 
1927, amounting to 26.7 tons in 1930 and 25.9 in 1931. 
In 1923 the lading of the average carload represented 
57.4 per cent of the gross load. In 1929, as the result 
of the declining load and the increasing car weight, the 
lading had declined to 55 per cent of the total weight 
and, in 1931, to 53.2. The net tons per train, which, 
in 1923, amounted to 46.2 per cent of the gross tons, had 
declined to 43 per cent in 1929 and to 40.5 per cent 
in 1931. 

There is little reason to expect a return of conditions 
in the railway industry which will permit an increase 
in the average carload, unless it be by a progressive loss 
to competing agencies of traffic in merchandise and 
manufactures. The continued increase in average weight 
and capacity of railway equipment cannot, therefore, 
be justified. 

Box cars are the class in which the increase in tonnage 
capacity and weight are contrary to the trend in the 
average carload. The need of new or modified forms 
of equipment to meet the requirements of much of the 
box-car traffic are becoming evident, but it is impossible 
to predict the extent to which they will replace the 
conventional box car. The latter is indispensable for 
grain and other carload commodities and will undoubt- 
edly retain its position as the most important single type 
of freight rolling stock for commodities requiring weather 
protection. 

Large numbers of box cars will be considered for re- 
tirement or rebuild repairs when an upward trend in 
car loadings has become definitely established. The new 
A. R. A. standard steel-sheathed box-car design for un- 
restricted interchange, in which a saving in weight of 
approximately three thousand pounds has been effected 
as compared with other designs of similar capacity, pro- 
vides an opportunity to effect a worthwhile improvement 
in the weight ratio. The well-balanced design of this 
car also promises an improvement with respect to the 
cost of maintenance throughout its life. 

Recent advances in truck design are the result of the 
first real effort ever made to improve the riding qualities 
of freight cars. One of the serious disabilities which the 
railroads face in competing with highway transportation 
is the rough handling to which freight on the railways 
is subjected. It is true that improved truck riding 
qualities are far from a complete solution of the problem 
of rough handling. They have, however, removed one 
source of damage to many types of commodities. In 
the case of open-top cars, there is the advent of the 
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cast-steel underframe, with its possibilities for a mainte- 
nance-free life. 

All of these and other factors tending to make present 
equipment obsolete must be taken into account in de- 
ciding the fate of the freight rolling stock which will 
come out of the depression in need of rebuilding or 
replacement. The vast improvement in the skill’ with 
which freight cars have been utilized during the past 
decade has placed a premium on cars of a high standard 
of serviceability. The opportunity to save excessive 
repairs and to improve serviceability which the new fac- 
tors in equipment design offer will also make possible 
more intensive utilization and a smaller total investment. 


NEW BOOKS 


MECHANICAL Woro Year Boox. Published by Emmott & Co., 
Ltd., King street, West, Manchester, England, 362 pages, 
44 by 6% in. Price, 1/6 net. 

An entirely new section on Internal Combustion Engines 
is contained in this 1933 edition, having been made 
necessary by the rapid development of these engines, 
particularly the heavy-oil type, for both slow and high 
speeds, and the high-speed petrol engine. Another new 
section deals with bucket elevators, and the section on 
Power Transmission has been revised and extensively 
rewritten, with a note added on ball bearings for excep- 
tionally high speeds. Further data on steel tubes is 
included in the section dealing with Pipes and Tubes, 
and the sections on steam turbines and boilers are sup- 
plemented with information on piping for the high 
temperatures and pressures now used, and data on the 
properties of steam within the same ranges. 


Om Enoine Traction. By Alan E. L. Chorlton, C.B.E., M.P., 
M Inst.C.E., M.Inst.C.E., M.I.Mech.E. Delivered before the 
Royal Society of Arts, John street, Adelphia, London, W.C.2, 
England. 80 pages. Paper bound. Price, 3s. 

This paper, one of a series of Howard Lectures delivered 
before the Royal Society of Arts in March, 1932, deals 
only with the injection type of engine which uses rela- 
tively non-vaporizing fuel, the oil, in the form of a fine 
spray, being directly injected into the combustion cham- 
ber of the engine where ignition takes place automatically 
by the heat contained therein. The application of the 
oil engine to railways is first considered, then its applica- 
tion to road traction. 

Part II discusses the development of the oil engine 
for purposes of traction, particularly on the road. It 
points out that most of the early applications of the 
internal-combustion engine to railway work made use 
of the gasoline engine in its existing form as used for 
automobiles, the locomotives so produced being of small 
size and type and generally employed for switching 
purposes. 

Chapter III describes electric- and gear-transmission 
locomotives. Among these are the Lomonosoff for the 
Russian State Railways; the Beardmore-Westinghouse 
for the Canadian National; locomotives designed by 
Krupp; Sulzer-Diesel engines for the Buenos Aires and 
Great Southern Railway ; locomotives built by Frichs, and 
Burmeister and Waine for the Danish State Railways; 
and the Brown-Boveri locomotive for Italy. Direct and 
mixed methods of transmission by gases are described 
in Chapter IV which concludes with a discussion of the 
use of oil engines in rail cars and short trains. 
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THE READER'S PAGE 


An Old Timer’s 
Valve-Setting System 


To THE EDITOR: 

The article on valve changes by Harold Hopp in the 
December issue of the Railway Mechanical Engineer 
was very good. The sketches herewith show how I 
would read these valve stem marks. Fig. 1 is the same 
as Mr. Hopp’s Fig. 1. Center the port lines for position 
b. Center the forward marks for position d. Center the 
back-up marks for position a. Center a and d for posi- 
tion c. The changes can now be measured directly with- 
out any figures excepting ratios. 

It makes no difference whether the valve is inside or 
outside admission, unless a record is made of port open- 
ings, in which case it must be remembered that the front 


left JSide-Inside Admission Valve 
«— Forward 
Center of Port Marks 


Center of Forward Valve 
b opening Marks 


Mean| Center of both Motion Marks 
Center Backup Marks 

a-c or c-d = Excentric Rod change = jy x Ratio of Gear=%," 

b-c* Radius Rod change = 3" 

Note: Difference in Valve travel is dve fo reverse lever positions 
Fig. 1 i 


port opening is shown by the rear marks with inside- 
admission valves. 

When instructing apprentices, I used to teach them 
how to decide which way to make changes by moving 
the valve stem until the tram engaged the center marks 
of travel. When this position is obtained, it is very 
plain that the center of the port lines must move to the 
tram point. 

See Fig. 1. Move the valve stem until position d 
is engaged by the tram, and notice how evident it is that 
position ¢ must be moved back if the gear is direct 
motion. Then the eccentric rod must be shortened. Now 
engage position c with the tram and it can be seen at a 
glance that the radius rod must be shortened. 

A rule I had was: “If the center of the travel is back 
of the center of the port lines, then the eccentric rod is 
shortened for direct motion and lengthened for indirect 
motion.” The same rule applies to the radius rod. 

Observe how centering the travel marks eliminates the 
necessity of considering difference of valve travel in 
the forward or back-up motion. 

My Fig. 2 is the same as Mr. Hopp’s Fig. 3. In this 
case position c is back of the forward travel center posi- 
tion a, therefore the eccentric rod change would be a, 
lengthened for direct motion. 

In my Fig. 3 I show how the center of the travel 
marks coincide when the eccentric length is correct. If 
this point also coincides with center of the port lines, 
then the radius rod is also correct. 

The whole problem can be stated in a few words by 
saying that the center of the port lines must be moved 
to the center of the travel marks. When this is under- 
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stood, then the movement required can be seen at a 
glance at the engine. ; 

I was required to set valves on a Southern valve gear 
without previous experience or information. I reasoned 
out the changes required and was surprised to find out 
later that my reasoning agreed with the recommended 
practices. 

Some of the short cuts I have used are as follows: 
To ascertain the throw of a return crank for figuring 


Left Side- Outside Admission Valve 
«— forward 


a-c or c-d= Excentric Rod change = 4'xGearRatio=!" 
b-c= Radius Rod change =" 


Fig. 2 


ratio of eccentric rod to valve stem, use the figures on 
the inside of the long leg of a two-foot square for the 
crank-pin throw. Measure the length of the return 
crank on a diagonal to the inside edge of the short leg, 
and the figures on the short leg will tell what one half 
the return-crank throw is. The ratio thus obtained can 
be used for valve-stem marks made with the crank pin 
on dead centers, but is not accurate for valve-stem marks 
obtained by pulling the engine on account of link-block 
slips. 


Left Side-Reverse Lever in Corner both ways. Difference in 
travel is due fo improper location of Excentric Crank 


aandc coincide, therefore Excentric Rodis 0.K. 
a-b or b-c “Radius Rod change = jg (lengthen) 


Fig. 3 


When setting the valves with rollers, get the full travel 
marks and keep a record of the different center posi- 
tions of full travel with dead-center travel. This will 
enable one to allow the difference when pulling an en- 
gine so the changes will square the valve the same as if 
dead centers were used. If this is done with each class 
of engine, then rechecking valve setting by full travel 
marks is practicable. Otherwise it is not. 

Return-crank position can be checked by a tram from 
the center of the eccentric-rod pin to a position on the 
guide yoke. The distance should be the same on both 
dead centers. 

Fig. 3 shows the return-crank location incorrect, as it 
shows an average of %g-in. lead ahead and an average 
of 34 6-in. lead backing. In this case place the engine 
on dead center ; either one will do. Remove the key and 
bolt from the crank pin and move the return crank to 
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change the valve stem 1⁄4 & in. in the proper direction and 
the return crank is set ready to measure the offset of 
the new key and the reaming of the bolt hole. 

It has been 20 years since I set a locomotive valve, but 
I still remember the required moves on account of de- 
veloping the system of reading valve stems I have just 
described. 

Linwoop SKELLENGER. 


Making Shop Grounds 
More Attractive 


To THE EDITOR: 


The Reader’s Page in the January issue of the Rail- 
way Mechanical Engineer carried an account of beauti- 
fication work on the grounds of shops, etc., of the 
Canadian National. Such work is to be highly com- 
mended. One sees a great deal of unsightliness these 
days about railroad shops and yards. Locomotives, cars 
and other equipment are stored, in many cases covered 
with rust, a condition which cannot always be avoided. 
A great deal can, however, be done in the way of gen- 
eral cleaning and picking up, including the disposal of 
materials which are or should be scrapped. 

In one specific instance, the personnel of a large rail- 
road took a great deal of pride in beautifying the grounds 
about the shops. This work was carried out exclusively 
during the noon hours; practically everyone would pitch 
in under the direction of one or more men who had 
knowledge of such matters at each shop point. At one 
large shop, a sizeable greenhouse was erected, employees 
furnishing the labor and the company furnishing the 
material. Employees and supervisors made contribu- 
tions in diverse ways for plant material and, instead of 
an unsightly and hot cinder patch in front of and about 
the shops, there was growing a beautiful garden. It 
naturally follows that the general aspect of the grounds 
had its effect all through the shops. 

In many cases, it would not be advisable to plant ex- 
tensive flower gardens about grounds on railroad prop- 
erty, as, for example, in localities where a hot, dry 
climate prevails, or where soils and other conditions are 
unsuitable. Trees, shrubs and certain hardy grasses can, 
in many cases, be planted in open areas which take less 
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constant care when once established. Certain evergreens, 
such as the spruces, are well suited for such work. These, 
of course, need not be of first quality as to form, but may 
be less costly. Several kinds of creepers are well adapted 
for covering slopes and banks and will relieve the un- 
sightliness of the barren ground, choke weeds and cause 
less heat to be reflected from the ground. Flower beds 
can be introduced in prominent places. It is almost a 
necessity, however, to have a greenhouse for plant propa- 
gation. Such a house of moderate size can be built at 
very small expense. Most plants can be propagated from 
seeds at small expense. In some cases, an arrangement 
can he satisfactorily worked out whereby plant material 
is exchanged, employees furnishing plants for the 
grounds out of their surplus and receiving other kinds 
for their own use. 

Time at the noon hour, or early morning hours in 
spring or summer, can be used profitably thus and the 
effect is worth many times the effort. Such work also 
has great educational value to the personnel. The rail- 
road companies should not be adverse to a reasonable ex- 
penditure for this purpose, intelligently directed. 

MECHANICAL ENGINEER. 


The Power of 
Hand Brakes 


To the Editor: 

Calculating the power of hand brakes on page 24 of 
the January issue of the Railway Mechanical Engineer 
seems to be 50 per cent in error. 

Instead of using the radius of the brake wheel times 
125 1b., it should be the diameter of the brake wheel 
times 125 lb., equaling a 50 per cent greater chain pull 
when carried through to the hand-brake chain. 

In support of this, let me refer you to A.R.A. Circular 
No. D.V. 255 published in tank-car specifications effec- 
tive March 1, 1926. 

Car REPAIRER. 

[“Car Repairer” states the matter correctly. The use 
of 125 Ib. as the amount of the force is based on the 
assumption that, in operating the brake wheel with both 
hands, a man can exert a force of 125 1b. on each side 
of the wheel.—Editor]| 
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Foxburg, Pa., engine terminal of the Baltimore & Ohio 
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With the 


Car Foremen and Inspectors 


Cleaning and Deodorizing 
Hide Cars 


HE importance of hide-car cleaning can be appre- 

ciated from the fact that a study made of the 
freight traffic on a large western railroad showed that, 
on an average, one loaded freight car of every 397 con- 
tained green hides. Cars thus contaminated can un- 
doubtedly be restored to a first-class condition quicker 
and more economically by thoroughly cleaning and de- 
odorizing them by the washing or similar method than 
in any other way. 


Hide-Car Cleaning Test 
Having the necessary spraying equipment and ex- 
perienced sprayers, the Milwaukee (Wis.) shops pas- 
senger department of the Chicago, Milwaukee, St. Paul 


& Pacific started on March 11, 1932, to experiment with 
the spray-washing and deodorizing of box cars contami- 
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To preserve the best box cars for the highest type 
loading, the Milwaukee has five classifications: Class A, 
box cars are fit for flour, cereal, paper, sugar, etc. ; Class 
B, for bulk grain; Class C, for cement; Class D, general 
merchandise, etc.; and Class E, coal, hides, oil, paint, 
tar, machinery, grease and other similar commodities. 
In addition to other requirements, it is necessary that 
Class A, B, C and D cars be clean and free of contami- 
nating odors. Class E, the rough freight cars, are all 
cars not meeting the requirements of Classes A, B, C 
and D. The carding instructions provide that after 
empty cars are inspected they shall be given the highest 
classification that the condition of the car will permit. 

After the seven test cars had been washed and dried, 
a car inspector of 25 years’ experience with hide cars, 
who was disinterested in the test, inspected each of the 
cars in the course of his routine duties, and carded five 
of them for Class-A loading, and two, because of their 
physical condition, for Class-B loading. It is, therefore, 


Four of the test cars set on the washing track for thorough cleaning and deodorizing after being loaded with green hides 


nated by green hides which had been sent to the freight 
shop for repairs and cleaning. Between that date and 
June 20, fourteen hide cars had seemingly been success- 
fully cleaned and deodorized in various tests. The same 
method and material were used in each test. A second 
complete test of hide-car cleaning was made on seven 
box cars in July and August, 1932. 

The primary purpose of the July-August test was to 
determine whether or not the method and material used 
actually did clean and deodorize a hide car. The factor 
of costs was secondary. The test was carried to its 
proper conclusion by obtaining data on the first loading 
carried in each car after it was cleaned, and finding out 
whether any claims for damages to the lading had been 
made by the consignor or consignee. 
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evident that insofar as inspection was concerned, the 
cleaning had raised the cars from the rough-freight 
(Class E) classification up to the highest class. 

After inspection, the cars were returned to service. 
The fact that they were test cars was kept secret, and 
their movement and loading was not guided or influ- 
enced. The cars were loaded with high-class freight 
(flour, bulk grain, etc.) at various stations, and no claims 
for damages were made by the consignors or consignees. 
Actual loading data are available as proof that the cars 
were successfully cleaned and deodorized. 


Cost of the Cleaning Operation 


The direct labor and material costs for cleaning and 
deodorizing the seven test cars varied from $5.93 to 
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$12.72, the average cost being $7.83 per car. Of this 
$7.83 cost, $1.76, or 22.5 per cent, was for labor, and 
$6.07, or 77.5 per cent, for material. The labor cost 
included both productive and non-productive time, and 
the material cost included the cleaning material, water, 
air and steam. No charge was made for switching 
service or overhead expense. 

The labor cost of $1.76 included $1.30 for productive 
work and 46 cents for non-productive work. An analy- 
sis of these costs showed that at least 42 cents was 
unnecessarily spent because of incomplete facilities and 
experimental work. The performance of work in a 
routine manner with proper facilities would have re- 
duced the labor cost to about $1.34 per car. 

Of the $6.07 material charge per car, $5.79 was spent 
for cleaning compound and 28 cents for air, water and 
steam. No data were available as to the correct amount 
of cleaner and solution actually required for a hide car. 
Liberal quantities of material were, therefore, used in 
the test to avoid any charge, in case of a cleaning failure, 
that an insufficient amount of cleaner or solution had 
been used. Inasmuch as the cars were successfully 
cleaned, it is evident that no more material was needed 
than was used. On the other hand, there is no proof 
that the cars could not have been cleaned and deodorized 
equally as well by using a weaker solution and a reduced 
quantity of material. 

The average cost of $7.83 per test car can, therefore, 
be considered a maximum cost which could have been 
reduced considerably in routine cleaning by employing 
complete cleaning facilities, and by having an exact 
knowledge of the amount of mixture and cleaning solu- 
tion required. 

No comparison is made in this study between the 
spray method of cleaning and deodorizing hide cars, as 
described herein, and other methods now in vogue, for 
the reason that specific cost figures, together with data 
on the quality of work performed under the other meth- 
ods, were not available. 


Spray-Washing Procedure 


The seven test hide cars were cleaned and deodorized 
in the following manner: If not previously done, the 
floor of the car was swept with an ordinary broom to 
remove all rubbish, loose salt, etc. The hot cleaning 
solution was sprayed over the entire interior of the car. 
The spraying started from the bottom of the car and 
moved upwards, that is, first the entire floor was sprayed ; 
second, the entire sides, ends, inside of doors, behind 
doors ; last, the entire ceiling. This procedure gave the 
solution a chance to work longer on those parts of the 
car where the odor was greatest. 

The hot solution was again sprayed over the entire 
interior of the car, following the method outlined. A 
hook scraper was pulled along in all the cracks possible 
between and in the floor boards, and especially along 
the line formed by the meeting of the floor and the sides 
and ends of the car. This scraping loosened and re- 
moved brine, dirt, etc., that was present in the cracks 
and allowed the solution to penetrate in the cracks. With 
a hand scraper, all paper, boards, heavy accumulations 
of dirt, etc., that were present on the sides, ends, doors, 
etc., were removed, as these obstructions often form 
pockets for dirt. Then, with car-cleaning brushes and 
ordinary brooms, the solution was brushed into the floor, 
sides, ends, ceiling, etc., especially where hide (white) 
spots showed. 

The hot solution was again sprayed over the entire 
interior of the car. The entire interior of the car was 
thoroughly flushed with fresh, cold water. The nozzle 
of the water gun was held close to the floor, etc., to 
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force all dirt out of the crevices. The flushing started 
from the top of the car and moved downwards; that is, 
first the entire ceiling was flushed; second, the entire 
sides, ends, inside of doors, behind doors; last, the entire 
floor. This procedure afforded more flushing for sur- 
faces that were covered with the greatest amount of dirt 
and solution. The car was swept out with an ordinary 
broom or rubber scraper to remove surplus water, etc., 
off the floor. 

The entire underside of the car was thoroughly rinsed 
with cold water. This included the underframe, trucks, 
bottom of floor boards, side sill or sheathing below the 
doorways, and any side or end sheathing where the water 
or solution had seeped through. This removed the solu- 
tion, brine, dirt, etc., that dripped from the car body. 
The car was allowed to dry and air thoroughly, with 
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The DeVilbiss 30-gal. portable spray-washing equipment 
and water-rinsing hose used in cleaning and deodor- 
izing the hide-car interiors 


the side doors opened, before being placed in service. 

In the actual sequence of the cleaning operations on 
two cars, two men constituted the gang and used one 
set of washing equipment. The first man swept out, 
scraped and brushed one car, while the second man 
sprayed the solution. The first man then moved the 
spraying outfit and started work on the next car while 
the second man remained to water-flush the first. The 
two men thus worked together and independently in a 
progressive manner. 

While the work was performed in accordance with 
this regular procedure, the scraping and brushing was 
intermingled with the spraying, and the removal of 
surplus water was intermingled with the water flushing. 
However, the scraping-brushing-spraying operations 
were completed before the car was water-flushed so as 
to permit the cleaning solution to work. 

The main principle of the cleaning process is to allow 
the cleaning solution sufficient time to work or “eat in.” 
The first tank of solution sprayed in a car worked on 
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the various cars anywhere from 7914 min. to 1,106 min. 
before any water flushing commenced. Also, the second 
tank of solution worked from 28% min. to 98 min. 
before any water was applied in the car. The material 
was allowed to work without any loss of productive time 
on the part of the workman. 


Material and Solution 


The material used in the test was a cleaner and de- 
odorant manufactured by the Sterling Chemical Com- 
pany, Milwaukee, Wis., and known as their “Freight 
Car Cleaner—Formula J-H-J.” This material is espe- 
cially prepared to clean and deodorize, in one operation, 
cars that have been contaminated by green hides. 

The cleaning solution used in the test was made by 
adding 1% gal. of freight car cleaner to 30 gal. of hot 
water. To obtain the best results, the water must be 
hot, not warm, not boiling. The solution was then thor- 
oughly mixed. The cleaner was also thoroughly agitated 
in its shipping container each time before any of it was 
drawn off for use. The solution was continually agi- 
tated while being sprayed. 

No tests have yet been made to determine the exact 
number of gallons of solution required for cars of vari- 
ous degrees of filth, or the exact mixture of cleaner and 
water that will be most economical and successful. The 
cleaning of the seven test cars, however, showed that a 
mixture of 11⁄4 gal. of cleaner to 30 gal. of water made 
an effectual solution. Also, the average car was success- 
fully cleaned with 60 gal. of solution, while the filthier 
cars consumed 105 and 120 gal. The test indicates that 
the strength of the solution and the quantity required 
to clean a car is in the neighborhood of that used in 
the test. 

The box-car cleaning was done on a short yard track 
having a capacity of four cars, and being easily accessible 
for switching. Air and water lines run parallel to the 
track and have outlets at convenient points. Hot water 
is obtained by means of a steam jacket, and straight 
steam is available by merely manipulating a valve. 

The portable equipment used consisted of the fol- 
lowing: One 30-gal. DeVilbiss portable car spray-wash- 
ing outfit complete with an air-operated agitator, hose, 
nozzle, etc.; one water rinsing hose with an air-water 
type gun; a hook scraper 18 in. long and a hand scraper ; 
ordinary brooms and a floor scraper with a rubber edge; 
one long- and one short-handled car-cleaning brush; two 
short ladders; tools and other equipment required to 
hook up the hose, fill the solution tank, etc. 

Two types of solution spray guns were used in the 
test. While a cone-shaped spray with a low pressure 
thoroughly soaked the cars, a gun with a direct, straight 
stream of high pressure was found more satisfactory 
because it forced the solution into the cracks, and reduced 
the spraying time. 


Drying and Ventilating 


The seven test cars were held from three to ten days 
each, after being washed, to determine the rapidity of 
drying, the rapidity of the disappearance of odors, and 
whether or not the cars were successfully deodorized. 

Five of the cars were dried and aired in the shop and 
yard, with their side doors opened and then closed. The 
other two cars remained in the yard with their doors 
continually opened. The data obtained in the test indi- 
cates that under typical weather conditions it required 
from 24 to 48 hours for a car to dry thoroughly after 
having been washed, and from three to four days for 
the odors to disappear, provided the car is held in the 
yard with its side doors opened. 
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The wetness found in the cars after 24 hours of 
drying consisted-chiefly of moist spots on the floor at 
the extreme car ends. All the cars, after washing, pos- 
sessed a slight odor. This odor seemed to be a combina- 
tion of hide and cleaning material smell in which the 
sweetish cleaner smell predominated. This odor gradu- 
ally became fainter and finally disappeared. 

Attempts made to bring back the hide odor in five of 
the test cars failed. About five days after the cars had 
been washed, their side doors were closed for about three 
and a half days. When the doors were opened, there was 
a musty smell, the same as is present in any closed room, 
but no hide odor. This musty smell quickly left the cars 
after the doors were opened and the air circulated. 

The rapidity with which the wetness and odors dis- 
appeared from the cars was largely dependent upon the 
prevailing weather conditions, inasmuch as only natural 
drying agencies were employed. The weather conditions 
during the period when the cars were being dried and 
aired could not be considered ideal, yet it was typicai 
Milwaukee weather. The temperature averaged 72.7 
deg. F., the humidity 66 per cent and the winds averaged 
11.4 m.p.h. Drying will proceed most quickly when the 
temperature is high, humidity low, and there is sufficient 
wind to maintain a good circulation, say at least 15 m.p.h. 
Comparing the actual weather conditions with the ideal, 
meant that the drying conditions obtained for the cars 
were about 60 per cent perfect. 

In the actual cleaning routine, it is only necessary to 
hold a car after washing until it is dry. When dry, any 
competent inspector can tell whether or not the car has 
been successfully deodorized. 


Workmanship 


The cars, after being washed, had a slight predomin- 
ately clean smelling odor which gradually disappeared. 
The cleaner had a slight bleaching effect that left the 
cars clean looking, as well as clean smelling. 

One of the complaints against using soda solutions of 
strength necessary to make a good cleaning job is that 
considerable of the water seeps through the wood of a 
car onto the steel and destroys the protective coating of 
paint, thereby allowing corrosion to set in. Undoubt- 
edly, if the manufactured cleaner that was used in the 
test was applied “straight” or in very strong solutions 
and left to “eat” for any considerable length of time, it 
would destroy the paint on the car’s underframe, etc. 
However, it is not necessary to use very strong solu- 
tions, and the cleaning method provides for thoroughly 
rinsing off the underframe, etc., with clear water. It is, 
therefore, safe to say that the manufactured material 
will have no injurious effects upon car parts. In one 
case, a tank of solution was sprayed in the car in the 
afternoon and left to work overnight. It was not flushed 
off until after another tank of solution had been sprayed 
in the car on the following morning. No injurious effects 
to the car were noticed. 


Mayre Tuis Js THE ANSwer.—According to the Wall Street 
Journal, railroad grade crossings in Ireland are not the menace 
to motorists that they are over here. Every such crossing is 
guarded by a watchman throughout the daylight hours. At dark 
a large iron gate on each side of the railway is swung across 
the highway and padlocked. Pedestrians can get through with- 
out trouble, but vehicles cannot. Motorists traveling after dark 
must go to the watchman’s house nearby, and get him to come 
out and unlock the gate before they can pass through. This 
system looks like the solution of several difficulties in this country. 
It ought to reduce or eliminate grade crossing accidents, and if 
the crossing watchmen were of the right type, it ought to tie up 
highway competition pretty effectively. By the right type of 
watchman, we mean one who never stays home at night. 
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Carpet-Renovating 
Plant 


S described in a recent issue of The Pullman News, 
s The Pullman Company has evolved an inexpen- 
sive plant for the renovation of carpets that paid for 
itself in the first year of operation. The experiment 
which successfully operated in the Chicago districts of 
the Central Zone is now being used in other sections of 
the country. 

The equipment is simple, consisting of a blowing plat- 
form, a scrubbing platform and electric-driven rotary 
brush for cleaning carpets, and an oven provided with 
equipment for quickly drying carpets without shrinkage. 

When a dusty, dirty carpet is received from a car, it 
is laid on the floor of the blowing platform with the 
nap side up, and a perforated 3-in. pipe, connected by 
a hose from the shop air line, is thrust under it. The 
escape of the compressed air causes the carpet to vibrate 
and beat violently against the platform, dislodging the 
dust and grit from the base of the nap and bringing it 
to the surface, whence it is blown off by the air jet, or is 
removed by a suction tool. The carpet is now ready for 
a scrubbing of the greasy or stained nap, and is spread 
loosely on the scrubbing platform. The floor is slightly 
crowned in the center and has a draining gutter and 
splash board on each side, as shown in one of the 
illustrations. 

A thick lather of suds is produced by the rotary elec- 
tric brush as it moves over the carpet, a soap solution be- 
ing fed through a small hose attached to the electric cord 
that supplies current to the brush. The thick suds hold 
all of the dirt on the surface, barely moistening the nap 


Interior view of the drying oven, showing the steel carpet- 
supporting wires and one of the hot-air ducts. Air- 
heating furnace shown at the right 


and not wetting the back. The suds are removed by a 
steel scraper and sponging the surface with clear water 

The drying oven, in which the carpet is next placed, 
is a long tunnel supplied with hot, dry air for a thorough 
elimination of moisture. In order that the drying process 
may be complete, the carpets are suspended on pairs of 
steel wires, stretched from end to end of the oven, and 
supporting the center strip, as shown in another illus- 
tration. The carpet is fastened at one end by clamps in 
the wall and by clamps to a block and tackle at the other 
end, permitting it to be stretched and dried at its normal 
length. The carpet is dried in about one hour at a 
temperature not to exceed 140 deg. F. 
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In cleaning carpets by this method, approximately 
one hour is required for the blowing operation, using 
one man. Similarly, a carpet can be scrubbed by one 
man in one hour. In busy seasons, a two-man gang is 
used in scrubbing, one man operating the brush and the 
other scraping. The renovating process can be com- 
pleted during the normal layover of a car. The removal 
of deeply-embedded dirt prolongs the life of the carpet, 
as grit cuts the nap at the base when walked on and 
causes threadbare spots. The cleaning process described 
restores the fluffy brightness of practically a new carpet. 


Important Details of the Equipment 


The space required for the scrubbing platform and 
oven is approximately 12 ft. by 60 ft. each. The scrub- 
bing platform is made of 34-in. by 3%-in. by 10-ft. 
matched flooring laid crosswise and crowned four inches 
higher at the center than at the sides to provide effective 
drainage. When originally laid, the flooring joints were 
painted with white lead. Subsequently, a coat of boiled 
oil has been applied every 60 days as a floor preservative 
to prevent the absorption of water and to make carpets 
slide more easily over the surface. The gutters of this 
platform are made of 6-in. half-round galvanized iron 


Carpet-sewing machine which is a substantial time-saver 
over former hand-sewing methods 


covered with a coating of asphaltum paint to assure 
long life. 

The electric rotary brush is easily operated, the re- 
volving brush being guided under its own power back 
and forth across the carpet by the skillful manipulation 
of the operating handle and with little manual 
effort. A unique feature of this rotary brush is the pro- 
vision for supplying the proper amount of soap solution 
to the carpet as the brush is being operated. A small 
rubber-hose line supplies soap solution under air pres- 
sure from a suitable storage tank to the rotary brush 
handle, where it passes through a valve to a 4-in. copper 
pipe extending down the handle and fastened around 
the periphery of the brush housing. The lower part of 
this pipe is drilled with small holes to allow the soap 
solution to escape and drop as needed on the carpet. 
This construction is shown in one of the illustrations 
which indicates the convenient location of the soap-solu- 
tion control valve with respect to the operating handle. 
Both the electric cable to the brush motor and the hose 
carrying the soap solution are long enough to reach the 
entire length of the scrubbing table, being carried by 
means of small pulleys on a supporting wire above the 
center line of the table. 

The soap solution, which is delivered under 25-lb. 
air pressure to the scrubbing brush, is made by boiling 
12 1b. of Ivory, or any equivalent, chipped soap in 5 gal. 
of water until the soap is thoroughly dissolved. The 
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mixture is then diluted with 45 gal. of clear water and 
poured into the soap-solution tank, in which it is held 
under 25 lb. of air pressure. This soap-solution tank 
is located on the wall adjacent to the scrubbing platform. 

The drying oven is 66 ft. long by 10 ft. wide by 7 ft. 
high, being made on the sides and top of gypsum board 
nailed to a 2-in. by 4-in. wooden frame. The brick ends 


General view of the carpet-scrubbing platform and facili- 
ties for distributing the soap solution under pressure 


of this structure are reinforced with steel rails to hold 
the six supporting wires, made of No. 9 steel, 27 in. 
apart, and capable of supporting three carpets simultane- 
ously. These wires are tightened by means of turn- 
buckles to take up the slack. Three holding clamps of 
the same general type used by linemen in pulling guy 
wires are fastened to the brick wall at one end of the 
furnace and three at the other end to rope blocks for 
use in stretching the carpets. As stated, the carpets are 
stretched so that, when dry, they will be at the original 
length, carefully measured before the washing operation. 

Tapered sheet-metal heating ducts, one on either side 
of the oven at the floor level, supply hot air from a 


Electric-driven rotary scrubbing brush, equipped with a 
perforated pipe to distribute the soap solution 


special furnace provided for this purpose. A 3-hp. 
motor, direct-connected to a 36-in. blower fan, is used 
to force air into this furnace and, after being heated. 
into the distributing air ducts. Thermometers are pro- 
vided at each end and the middle of the heating oven, 
being readable from the outside through glass windows. 
A temperature of 110 to 120 deg. F. is usually main- 
tained by proper regulation of the air furnace, special 
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precautions being taken to guard against any tempera- 
tures in excess of 140 deg. F., which have a detrimental 
effect upon the wool in the carpet. 

In addition to the cleaning operation described, carpet 
repairs are expedited at the Pullman shop by the use of 
seam sewing machines of the type shown in another 
illustration. This machine is particularly valuable in 
the making of new carpets and also when renewing 
middle strips. By means of the traveling head of the 
machine, a single seam of a carpet for a standard 12- 
section sleeper can be sewed in two minutes, exclusive 
of the clamping time, by a single operator, whereas 
hand sewing would require three women eight hours. 


Common Conditions 
Causing Hot Boxes 


By P. P. Barthelemy* 


This is the fourth instalment of a series of definitions 
of terms and conditions directly related to the hot-box 
problem. The third instalment appeared in the January, 
1933, issue of the Railway Mechanical Engineer, page 25. 


Wheel wearing to unequal circumference —On_ rolled-steel 
wheels this condition is frequently due to the difference in the 
shape of the tool used on mate wheels, one plowing deep grooves 
and the other comparatively shallow grooves. The wheels, 
when completed, will check to equal circumference, but as soon 
as they have run a while the one with the deep grooves will 
wear more rapidly and will soon be smaller than the mate, 
causing a lateral crowding, as mentioned above. A _ full-faced 
smoothing tool should be used on the finishing cut. 

Trucks out of tram—That is, some of the vital parts being out 
of alinement. 

Pedestals out of alinement—May prevent proper seating of the 
bearing. May also cause excessive collar friction. 

Worn pedestals—This permits a partial locking of the box, 
which causes a jerky up-and-down movement between the box 
and pedestal. Also the rocking of the box in the pedestal pro- 
duces a distorted bearing face in the babbitt lining. 

Rough track—This causes excessive pounding between the 
journal and bearing. May also induce waste grab. 

Center plate—A rough bearing surface on the center plates 
results in excessive center-plate friction, which tends to keep the 
truck from curving easily and properly, producing collar thrust 
and disalinement between the bearing and journal. 

Center plate fit—Plates out of round or of improper size may 
lock together, the effect of which would be similar to that noted 
above. 

Side bearing—Improper clearance, causing an excessive pound- 
ing motion when the car swings. Excessive friction between 
side bearings interferes with the proper curving of the truck, 
producing undesirable lateral thrust and disalinement of the bear- 
ings. 

Sprung arch bars or side frames—Causing a disalinement of 
the journal boxes and other important parts. 

Overload—An overload is likely to cause a break in the oil 
film between the bearing and journal and start a hot box. May 
also cause a bent axle or sprung journal. 

High load—A load having a high center of gravity, which 
under certain conditions tends to rock considerably, produces a 
pounding action and a pounding thrust against the collar. 

Cars loaded unevenly—Load much heavier on one side than on 
the other, which may cause the car body to rest on the side bear- 
ings. Excessive collar thrust, pounding, etc. may result. 

Insufficient vertical coupler clearance—When going over rough 
track couplers on adjacent cars are liable to be locked and fre- 
quently an excessive downward thrust is applied to one of the 
couplers, resulting in temporary overload on that end of the 
car. 

Insufficient side clearance for couplers—This causes excessive 
collar thrust when a car rounds curves, enters switches, etc. 

Brake application—Particularly when rather violent, disturbs 


*Assistant master car builder, Great Northern, St. Paul, Minn. 
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the position of the bearing and wedge, and is liable to cause a 
hot box. May also cause a waste grab. 

Unequal braking power—With cars in a train having “unequal 
braking power the one with the greater braking power is doing 
the most work. In other words, it tends to pull back on the 
car ahead and the movement or. the bearing is much wider than 
it would be under ordinary conditions. This tends to distort 
the bearing face and may also induce a grab. 

Lurch in train—Slack running in or running out produces a 
lurch that may cause a momentary raising of the bearing, thus 
possibly producing a grab. 

Track curvature—This tends to contribute to the producing of 
hot boxes on account of the resultant abnormal collar thrust, 
unbalanced load, etc. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a 
number questions and controversies which are s 


milled from time to time. As these Rarik are of 
interest nol oy to railroad s bui also to 
inspectors and others, the Ra Ka Mechanical Engi. 
neer will print abstracts of decisions as rendered.) 
Discrepancies in 
Journal Dimensions 


On August 27, 1930, the C. R. I. & P. applied wheels 
and axle to N.A.T.X. car 15161 which on January 3. 
1931, were removed by the C. B. & Q., the latter road 
having turned the axle to remove bad fillets and then 
scrapped it because of small journal diameter, billing 
the car owner $8.39 for a second-hand axle applied in 
its place. Dimensions of the axle as applied by the 
C. R. I. & P. and as removed by the C. B. & Q. were 
submitted, but the car owner did not feel that both 
records could be correct and declined to assume the 
cost of the axle. The North American Car Corpora- 
tion requested counterbilling authority from the C. R. 
I. & P. for $8.39 to cover the charge for the axle by 
the C. B. & Q. and, upon the refusal of the latter 
road, modified the claim to one-half the amount. While 
the billing repair card of the C. B. & Q. showed that the 
journal diameter of the axle, upon removal, was within 
the limits for a second-hand axle the C. R. I. & P. con- 
tended that “Bad-order fillets” did not explain definitely 
the particular defects which required the turning and 
contended that no adjustment should be required of it 
inasmuch as no evidence had been submitted to show 
that the axle, when applied, did not conform to the 
requirements for second-hand axles. The dimensions of 
the axle journal as submitted by the applying and 
removing roads showed a difference of 14 in. diameter 
which difference the car owner contended could not 
have been the result of normal wear. The C. B. & Q. 
contended that this question was not involved and that 
it was necessary for them to take off 1⁄6 in. from the 
iournal to remove bad fillets which then made it neces- 
sary to scrap the axle. The car owners later modified 
its claim by a request that the adjustment be made on a 
fifty-fifty basis, each road involved assuming $4.20 of 
the cost, and in their statement contended that it was 
evident that some error had been made in reporting the 
axle diameters. 

The Arbitration Committee, on November 4, 1932, 
rendered the following decision: “Arbitrary adjust- 
ment by each road making repairs assuming 50 per 
cent of the expense does not apply in the case of va- 
riance of dimensions of journal diameters. Interpreta- 
tion No. 12 of Rule 98 clearly covers this feature. Car 
owner is responsible. (Note: The Committee believes 
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responsibility in cases of discrepancies in all axle dimen- 
sions subject to wear should be placed in the same 
category as journal length, and will recommend modifi- 
cation of the rule to this effect in its next report) ”— 
Case No. 1703, Chicago, Rock Island & Pacific and 
Chicago, Burlington & Quincy vs. North American Car 
Corporation. 


Second-hand Brake Beams 
Claimed Defective When Applied 

The Missouri Pacific made repairs and the car owner 
executed joint evidence cards at Kansas City, Mo., on 
Rock Island cars 41690, 152247, 39414 and 43756 
covering the application of second-hand brake beams 
which were claimed to have been defective when applied. 
A request was made by the Rock Island for defect cards 
to cover and the Missouri Pacific refused to recognize 
these claims, stating as their reason that joint-evidence 
cards cannot be used to substantiate such claims. It 
was the contention of the Rock Island that defect cards 
were due on these cars because of the fact that defective 
brake beams were applied and charges were made for 
serviceable brake beams. It was the contention of the 
Missouri Pacific that it applied second-hand A. R. A. 
standard brake beams that were in first-class condition 
at the time of application. The joint evidence cards 
were signed by the assistant chief interchange inspector 
and the Missouri Pacific contended that if there was 
anything wrong with the brake beams the proper thing 
for the Rock Island car foreman to have done, would 
have been to call on the Missouri Pacific car foreman 
and let him have an opportunity to inspect them. 
Furthermore it was contended that the brake beams 
were not defective in any respect at the time of appli- 
cation and as the committee has ruled that joint evidence 
cannot be used to substantiate claims of this description, 
they are also invalid under Interpretation 3 to Rule 43 
and Arbitration Decision 1651. 

The Arbitration Committee, in a decision rendered 
November 4, 1932, said that “Rule 12 does not authorize 
the use of joint evidence cards to determine whether 
serviceable second-hand material was applied and as a 
definite statement has been made by the repairing road 
that the material was in first-class condition at the time 
of application, the contention of the Chicago, Rock 
Island and Pacific is not sustained.”—Case No. 1705, 
Chicago, Rock Island & Pacific vs. Missouri Pacific. 


Counterbore 
For Deep Holes 


O bore deep holes, the O. K. Tool Company, Inc., 
Shelton, Conn., has developed a two-bladed coun- 
terbore. The ordinary multi-bladed boring tool, while 
ideal for shallow operations or where a small amount 
is left for finishing, is unsuitable for break-down or 
roughing operations. 

When a hole is of some length and considerable metal 
is removed the construction as shown must be used. 
Two adjustable O. K. cutter blades are inserted into a 
forged and heat-treated alloy-steel body. They interlock 
with a pilot, which guides the tool through the bore. 
The body is cut away so that the chips have easy access 
to the opening of the hole. 

Tools between 1% in. and 6 in. diameter are manufac- 
tured. Cutter blades of drop-forged high-speed steel. 
super-cobalt high-speed steel, J. Stellite, or cemented 
carbide are available. 
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In the 


Back. Shop and Enginehouse 


Extra-Flexible 
Spring Hanger 


HEN business was good and locomotives were 

distributed with regard to design, very little 
difficulty of any consequence was experienced that did 
not reflect poor workmanship on the part of the main- 
tenance and repair departments. 

At the present time, however, when a great many en- 
gines are stored, some of which are of special design, 
there being also fewer types of engines in service, it is 
not unusual for failures to occur, unheard of heretofore. 
Sometimes these failures become a regular epidemic on 
one particular class of power, and they may be of such 
a nature as to cause one to wonder why such things did 
not occur before, since this type of power has been in 
constant service for a great many years. Therefore, 
under these circumstances, it is very hard to determine 
the exact cause and a possible remedy. 

Until the time of the railway administration, a great 
many engines were equipped with trailer trucks which 
are known as the Hodges type. It is characteristic of 
this type of trailer truck that the lateral motion has to 
be taken in the rocking of the spring and hangers and 
that the lateral motion is also resisted by the trailing- 
truck centering device so as to bring the engine back 
in line as soon as a tangent track is reached. 

On one road a great many locomotives equipped with 


Application of flexible trailer spring hanger which provides 
minimum resistance tp bending and torsional stresses 


this type of trailer are in service, both Pacific and Mi- 
kado types. The heavy Mikado type to which this 
truck was applied has a long rigid wheel base of 16 ft 
9 in. These engines were designed for curves not in 
excess of 16 deg., and should not give any trouble 
when operated at moderate speeds on these curves, pro- 
viding the wheels have the correct track play and box 
lateral and that the pony truck and trailer truck do not 
foul at any point within their lateral swing limits. 
Because of new, heavier capacity designs of phosphate 
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cars, it became necessary to operate these engines in a 
territory where the curves and turnouts were in excess 
of that for which the engines were designed. These 
engines proved of great value in the new territory, but 
they deteriorated more rapidly than in other territories 
and derailments became general. 

A general study of all track, switch points, cross- 
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Details of improved flexible locomotive trailer spring 
hanger 


overs, frogs, curves and turnouts where derailments oc- 
curred, was made and corrections made within certain 
limits. Then an engine was put through various curves 
and observations made. The first clue to the real trouble 
was given by the superintendent of motive power who 
observed that when it was necessary for the trailer frame 
to move in either direction, in most cases it could only 
do so by bending the hangers. 

With this in mind, other tests were made and the 
results plotted for a maximum condition when the radius 
bar is at its limit off-center, left and right. The spring 
and hanger positions were also plotted, considering that 
they were free to move as intended. It was observed 
that the back hanger would have to swing 8 in. off- 
center, thereby lifting the back end through 3% in. It 
was noticed also that it would be necessary for this 
hanger to make a twist of 17% in. 
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Due to the extra flexibility of the forward hangers, the 
deviation from center, so far as swing is concerned, may 
be neglected. However, the twist is considerably more 
than is provided for, but part of the twist is taken care 
of by the connections. 

To test out this theory, an engine was observed on a 
curve of varying intensity. It was observed that the 
back hanger travelled to a position off-center, at which 
point it appeared to be under considerable strain. In 
the meantime, the spring had rocked over hard against 
the vertical flange of the journal box and appeared to be 
in both transverse and torsional stress. The front hanger 
had not travelled so far from center, but all of its joints 
seemed to be hard in one direction, from torsional stress. 

It was at this point that something happened. Upon 
entering the curve, the lead truck assumed the curve, 
but the front of the engine had continued in a straight 
line until it had absorbed all of the truck lateral, at 
which point it remained rigid until it had stressed the 
trailer hangers to the point, as mentioned. When the 
trailer truck entered the curve, it seemed to release the 
stress on the front end and allow it to swing to normal 
momentarily, and then it would swing back across the 
track. This swinging back and forth, or pinching around 
the curve, increased in intensity with the increase of the 
curvature until it became a bang at every swing. The 
engine truck (front), of course, absorbed the momentum 
of the front-end thrust by forcing the flange of the en- 
gine-truck wheel hard against the rail. If the condition 
of the flange and rail are good, this action causes the 
opposite wheel to rise approximately three inches above 
the track. But, if the top of the rail is worn, the leading 
active wheel flange assumes cam action and jumps upon 
the rail. 

With this information at hand, it was decided that the 
trailer truck required more flexibility ; therefore, a swivel- 
type flexible hanger was designed, as illustrated. Part 
L-1 is a forging made of 2-in. round steel upset and 
machined as shown in the drawing at the lower end and 
flattened and slotted at the upper end to engage the 
trailer spring. The lower part of the hanger L-2 is a 
steel forging developed from a flat blank one inch thick, 
cut to the shape shown. This blank is then heated and 
forced into a die, using a round steel punch under the 
steam hammer. The blank is then trimmed and lined up, 
drilling and filleting being done on the drill press. The 
maintenance of the '4-in. radius R is very important and 
should be made full rather than scant. 

The forged insert L-3 is made of tire steel sawed in 
two at X and the two halves sweated together. The 
forging is then machined to the shape indicated, the 
bottom faced off, a 2-in. hole drilled and a 14-in. radius 
turned, as shown in the drawing. The forging is then 
heated until the two halves separate and the solder is 
filed until the two halves make a snug fit on the hanger. 

The Pacific-type engines, which are equipped with 
Hodges-type trailing trucks, do not derail as easily as 
the Mikado type, because of the relatively short wheel 
base. It was noticed by test that, when equipped with 
the swivel-type flexible hangers, the riding qualities are 
considerably improved and that they will take sharp 
curves with greater ease and with less disturbance to the 


spring rigging. 


Sarety Recorp—Apparently, they believe thoroughly in 
“safety first” on the Kansas City Southern. According to re- 
ports from the mechanical department at Texarkana, Ark., it has 
been more than six years since a reportable personal injury oc- 
curred there. Incidentally, Texarkana yard engines have ac- 
cumulated 237,923 miles of service since the last engine failure 
there which occurred on August 1, 1927. 
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Motorized Vertical 
Turret Lathes 


HE Bullard Company, Bridgeport, Conn., has re- 
cently brought out a line of vertical turret lathes 
which are completely motorized with the idea of adapt- 
ing them primarily to high-speed work. These machines 
make it possible to take full advantage of the use of 
metalloid cutting tools and, as an example, in the case 
of the 42-in. machine, it is possible to obtain table speeds 
ranging from 4.1 to 150 r. p. m. 
The illustration shows a Bullard vertical turret lathe 
with a flange mounted motor as well as the method of 


Bullard motorized vertical turret lathe for high speed work 


application of the power traverse and rail-raising motors. 
The power traverse, rail-raising mechanism and cutting 
lubricant system are each driven by individual motors. 
In addition, the lubricating system, by means of its own 
motor drive, provides pressure lubrication of filtered 
oil to the spindle bearings. The lubricating pump motor 
is inter-connected to the main drive control so that if for 
any reason the pump motor should cease to function, 
the main drive motor is automatically cut off the line. 

The main drive motor may be connected to the machine 
in any one of three ways: The flange mounting as 
shown; direct coupled with motor floor mounted; or 
through a chain or V-belt with the motor floor mounted 
or on a bracket at the rear of the machine. 


_ Portable 
Pedestal Miller 
By R. B. Loveland 


HE chipping and filing of pedestal toes on locomo- 
tive frames, after they are built up with acetylene 
welding, is a slow and tedious job. For that reason, the 
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portable miller shown in the illustration was constructed 
for milling pedestal toes. This miller consists of two 


chairs which are bolted to the locomotive frame through 
To these chairs is bolted 


the pedestal-cap bolt holes. 


Pedestal toes on any size frame can be milled with this tool 


a steel bar 2 in. by 31⁄4 in. by 50 in. which is long enough 
to permit adjustments for work on the smallest to the 
largest locomotives. 

The head is made up of a soft steel block on each side 
of which are steel side members which act as guides for 
the yoke. In order to permit the milling of the frame toes 
to the correct angle, the side frames have been cut so as 
to allow them to swivel several degrees either side of 
zero. 

The yoke, which is nicely fitted in these guides, is fed 
through them by a screw, one end of which is held to the 
blocks by a ball joint, while the nut is swiveled in bear- 
ings fastened to the yoke. The screw which serves as 
the feed is turned by a ratchet handle. 

A bracket is arranged on one side of the yoke to ac- 
commodate the air motor by which the cutter is driven. 
Since it is an advantage to mill from the bottom up, a 
reversible motor is used, along with right- and left- 
hand cutters. 


Universal Drill 
Press Clamp 


A QUICKLY adjusted and substantial clamp, de- 
signed primarily for the drill press, but applicable 
to other machines having T-slots for bolts in the table, 
is illustrated in the accompanying drawings. The pur- 
pose of this clamp is to eliminate the large number of 
bolts, washers, and blockings necessary with ordinary 
U-clamps to accommodate work of different size and to 
provide a single clamp that will hold any work up to 
its capacity. 

The principle of the fixture is apparent from the illus- 
trations. The column a is long enough to accommodate 
the largest pieces ordinarily clamped. The sliding mem- 
ber b, which does the actual clamping, is slipped along 
the column and adjusted to the height of the work while 
the column is held up, giving clearance at point x be- 
tween the clamp and the table. The clamp will hold 
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itself in this position until the nut is tightened. ‘Then 
the lug c will act as a fulcrum, and the column will lean 
slightly toward the work, causing the clamping member 
to grip the work firmly. Enough force may be applied 
to start to bend the clamping member. 

The chief advantage of this clamp is the speed and 
convenience with which it may be adjusted to pieces of 


Universal clamp for holding work on drill-press and 
other machine tables 


varying size. It is not difficult to make, as steel tubing 
suitable for the column will be found in every shop, and 
the other pieces may be cut or forged from flat stock. 
The sliding member is made a good fit on the column 
and, when the nut is tightened, it grips the column and 
will not slip. The column is threaded on the lower end 
and screwed into the base. 


Tue First Heap-On Cortision.—Thanks to the courtesy of 
W. G. Besler, chairman of the board of the Central of New 
Jersey, who passed along a letter he received from Ivan Nichol- 
son, furloughed employee of the Canadian National at Montreal, 
Que., we are privileged to repeat the story of the first head-on 
collision between steam locomotives which occurred in this 
country. Mr. Nicholson ran across the story while reading up 
on railroad history. It seems that the first head-on collision 
occurred on the Camden & Amboy, now part of the Pennsyl- 
vania, in 1836. In a thick fog, a train of lumber collided with a 
passenger train, producing what a newspaper of the day described 
as a “tremendous crash.” Apparently, they did not run trains 
quite as fast in those days as they do now, since no one was 
seriously injured. The enginemen and firemen jumped off in 
time and the passengers went through the experience with only a 
few bruises here and there. 
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Distributing-Valve 
Repair Stand 


N railroad shops, various means of holding a dis- 
tributing valve are employed while cleaning or 
repairing. One of the most common of these is to bolt 
the valve to the test rack and clean or repair it while on 
the rack. Other methods employ the use of some sort 
of a repair stand and these are usually of the stationary 
type. 
The type of repair stand shown in the drawing illus- 
trates the revolving-head type which is the most con- 
venient repair stand obtainable for distributing-valve re- 
pair work. The valve is secured to the repair stand by 
means of two %-in. studs. The revolving head, with the 
valve attached, can be moved to any position by releasing 
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A convenient and easily-made type of revolving-head 
distributing-valve stand 


the tension on the one-inch clamping stud and nut and, 
when the desired position is obtained, it is clamped again. 
For grinding valves, the horizontal position is used and, 
for reclaiming scored cylinders, the vertical position is 


employed while using the hand cylinder grinder. The 
shape of the head is so designed that all ports can be 
easily blown out by a jet of air from the back of the 
valve, thus insuring the ports from being stopped up by 
foreign matter. 

The repair-stand pedestal is made of l-in. by 3-in. 
flat iron. The revolving head is made of steel and is 
turned up on the lathe. Afterwards, the face of the 
head is finished, as shown. The clamping-nut assembly 
is made of a one-inch nut with a piece of one-inch round 
iron welded to same. 

This type of repair stand is easily made and is very 
convenient. It is a real asset to any air-brake repair 
room. 


Inspecting and Recon- 
ditioning Leather Belts 


By J. N. Smith* 


URING the past two years many shops have, 

“robbed Peter to pay Paul” in order to keep 
machines running at a minimum of expense. Belting has 
been taken off equipment which is temporarily shut down 
and used on other drives where belts were needed. 
Then, when the orders are received to start production 
on the machines which were shut down the belts are 
frequently missing. This practice is quite common and 
cannot be condemned. But, on the other hand, the belt 
should be given more consideration for without it the 
machine cannot be operated. 

Many shops undoubtedly have dozens of belts which 
have stood idle for some time. Before this belting is put 
back into service it should be carefully inspected and re- 
conditioned if necessary. Belting often deteriorates more 
rapidly when idle than when in regular use. In addi- 
tion, many things can happen to an idle belt and in- 
variably the belt will need some attention to place it in 
first-class condition. 

Here are a few conditions which should be checked: 
Is the belt saturated with oil or covered with dirt?; Are 
there any open laps?; Is the length correct?; examine 
fasteners for wear or breakage; check alinement of 
pulleys. 

If belts have become soaked with mineral oil, de- 
grease them by soaking in gasoline or carbon tetra- 
chloride for 24 hours, or longer if necessary. In doing this 
it must be remembered that the degreasing not only re- 

* Engineering Department, E. F. Houghton & Co., Philadelphia, Pa. 
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Delaware & Hudson Canal Company’s shops at Scranton, Pa., in the early 1860's 


Railway Mechanical Engineer 105 


March, 1933 


moves all mineral oil but also the natural oil which is 
essential to lubricate the fibers of the leather. Therefore, 
after the belt has been thoroughly degreased dress it 
with a good belt lubricant to lubricate and preserve the 
fibers of the leather. 

Do not use a sticky belt dressing as it will not lubri- 
cate the leather. Never permit foreign matter such as 
lumps of belt dressing, dirt, wood chips or adhesive 
material of any kind to gather on the belting or pulley 
faces. Clean the belt off by scraping with a dull edged 
scraper with rounded corners. Do not use a sharp 
scraper as the fibers of a belt must not be injured. 

Check all the laps and see that they have not started 
to separate, especially the tip of the lap. If it is found 
necessary to re-cement a lap, be sure to scrape off all of 
the old cement. The laps should then be thoroughly 
roughened up, either with coarse emery cloth, a rasp or 
wire brush before the cement is applied. 

A belt which has been left on an idle drive under 
tension has no doubt become permanently stretched. 
Therefore it is wise to remove the belt from the drive 
and shorten it to the proper length to give the desired 
tension on the drive. If the drive is to be idle for some 
time do not install the belt on the drive tight. It is 
better not to install the belt at all until it is needed. 

Fasteners of all types should be gone over carefully. 
If any of them are either worn or broken they should be 
replaced immediately. A worn fastener is liable to “let 
go” at any time. A broken fastener will not only cause 
the belt to run crooked but will also damage wood or 
composition pulleys. 

Pulley alinement is very important from the stand- 
point of belt life and transmission efficiency as well as 
the operator’s safety. It should be carefully checked 
during your belting inspection. 

The application, maintenance and repair of belting 
should be in the hands of a competent man trained in 
this service. Many good belts have been ruined by in- 
competent repairs. If your plant does not have the 
facilities for properly reconditioning your belting, any 
reliable belt manufacturer can do this work for you. 
You will then receive the best job that good workman- 
ship can produce and your machines will be ready when 
production starts. 


Punch Used in 
Centering Lathe Work 


BELL-SHAPED bushing, as shown in the draw- 
ing, bored to fit a straight round centerpunch, will 
be found an aid in centering round stock for turning. 
If the end of the work is square, it may be centered with 
this punch to run more accurately than if centered on a 


Sai Rer 
Bell-shaped bushing and center-punch for centering 
round stock 


centering machine. Any center made with a hand punch 
is not as deep or well shaped as a drilled center and, on 
important work, the centers should be drilled and coun- 
tersunk, after being located in this manner, which is 
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more convenient than using hermaphrodite calipers to 
locate the center, especially on small work. 

When a piece of work is on centers, it is difficult to 
face the end of it clear down to the center without 
leaving a tit. If one side of the tailstock center is ground 
off where the point of the facing tool comes, it will be 
found easy to face clear down to the center and even 
counterbore or recess the center so that the part will 
stand quite a bit of hammering on the end without 
knocking the center out of true. This is desirable on 
bolts, pins and piston rods, for the taper fit is tested 
by driving the parts in place. 

Forgings for parts that are to be hardened after turn- 
ing should be accurately centered, even though there is 
ample stock to “clean up,” or they will warp in harden- 
ing. There is a difference in the texture of the metal 
of a forging near the surface that will cause an inac- 
curately centered piece to warp in hardening. 


Inside Micrometer 
Caliper 


HE L. S. Starrett Company, Athol, Mass., has re- 
cently p'aced on the market a new type of inside 
micrometer caliper known as No. 700 which is designed 
to measure directly and accurately the dimensions of 
holes, slots or grooves which are too small for the 


Starrett No. 700 inside micrometer caliper being used to 
measure the bore of a small gear 


regular inside micrometers. 

All dimensions between .200 in. and 1 in. are within 
the range cf this micrometer and can be measured easily 
in thousandths of an inch. As the illustration shows, this 
new micrometer combines the sliding jaws of a slide 
caliper and the easy-reading thimble and sleeve arrange- 
ment of a micrometer caliper. One jaw is fixed, the 
other is attached to the sleeve and opens or closes as the 
thimble is turned. Both jaws are cut away to facilitate 
measuring in close quarters. 

The position of the jaws can be fixed and the caliper 
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converted into a fixed gage by a twist of the lock nut. 
An additional convenient feature is the small knurled 
extension on the thimble which spins easily between the 
thumb and finger and speeds up opening or closing the 
jaws. While this new instrument is somewhat different 
in appearance from the convenient micrometer, it has 
the same sensitive “feel” and the same comfortable 
balance in the hand. 


Eleetrie Drill 
And Reamer 


IHE Independent Pneumatic Tool Company, 600 
West Jackson boulevard, Chicago, has designed a 
type of drill and reamer, which is a departure from the 
usual straight design. As can be seen in the illustra- 
tion the offset motor is separate from the frame and 
feed-screw post, which design makes a short machine and 
permits the use of a feed of greater range. This design 
also permits the use of a short spindle, which facilitates 
operating in close places. 
Another feature is the switch handle, which is of the 


Thor high frequency electric drill and reamer 


safety roll type. This switch cannot be operated except 
by a turn of the operator’s hand, and automatically 
closes when the hand is removed from the grip. The 
new Thor switch handle is similar in appearance to the 
throttle used on pneumatic drills. It has no exposed 
slots or openings to permit the entrance of dust or dirt 
through the handle. 

This new drill and reamer is'made in five sizes, having 
drilling capacities from 7% in. to 134 in.; reaming 
capacities from 11/16 in. to 1% in. and weighing from 
33 to 55 Ib. 


Welding Toreh For 
Wide Range Of Work 


HE Linde Air Products Company, 30 East Forty- 
second street, New York, has developed a welding 
torch known as the Purox No. 28. Ten one-piece, 60 
deg. goose-neck tips, numbered from 6 to 15, are avail- 
able for use with this torch. They are built of hard- 
drawn copper stock to withstand the intense reflected 
heat of the heavy welding jobs. By means of a union 
nut these tips may be adjusted so as to point in any 
direction. Thus, overhead or vertical welding can be 
accomplished without any change in the normal grip of 
the torch handle. 
Tips Nos. 6, 8, 10, 12, and 14 are furnished with the 
torch, giving it a range from 16-gage sheet up to heavy 
castings. By using the Purox No. 21 cutting attachment 
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with this torch, steel up to 2 in. in thickness can be cut. 
The Purox No. 28B welding torch is the same as the 
Purox No. 28 welding torch except that it is supplied 
with tips Nos. 6, 8, and 10, mixer No. 6-10, friction 
lighter, and wrench. 
By means of an adapter Purox No. 11 welding-torch 


Purox No. 28 welding torch 


tips can be used on both the Purox No. 28 and No. 28B 
torches. This provides a convenient means of increas- 
ing the range of usefulness of the Purox No. 28 welding 
torch in the lighter welding field. This feature is 
particularly useful in that it obviates investment in an 
additional small torch when there is only occasional 
need for light welding. 


Portable Stand 
For Pipe Vise 


T IS often necessary for shop electricians to cut and 
thread conduit at out-of-way places or on the line of 
road. The accompanying drawing shows the parts neces- 
sary for making a portable stand for a pipe vise that can 
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Portable stand for electricians’ pipe vise 


be carried around and set up easily when it is necessary 
to do work away from the shop. 

The few parts necessary can be made from material 
found around any railroad shop, the size of pipe for 
legs being selected according to the class of work to 
be done. Ordinarily, 34-in. pipe is heavy enough. The 
three pipe legs may be threaded or just a hand pressure 
fit in the larger bent pipe sections, which are secured to 
the 3%-in. sheet-steel table plate by suitable rivets. 


Man oF Many Parts.—They say that while William H. 
Woodin, president of the American Car & Foundry Company, 
was participating in extended conferences with President-elect 
Roosevelt in Washington recently, violins and cellos of the Man- 
hattan Symphony Orchestra were practicing his new score, “The 
Covered Wagon.” Mr. Woodin’s latest musical contribution was 
played in New York on January 29. Not content with being a 
leading industrialist and a director in many corporations, Mr. 
Woodin devotes such time as he can to music. His musical 
scores have won him a high place in the ranks of American 
composers. 
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Among the 
Clubs and Associations 


SOUTHERN AND SOUTHWESTERN RAILWAY 
C.ius.—Robert Burgess of the Westing- 
house Air Brake Company will discuss the 
A. B. Freight-Car Brake Equipment at the 
meeting of the Southern and Southwestern 
Railway Club which will be held at 10 a.m. 
on March 16 at the Ansley Hotel, Atlanta, 
Ga. 


Mecuanicac Division, A.R.A.—As an 
economy measure, the annual meeting of 
the American Railway Association, Me- 
chanical Division, usually held in June, will 
be omitted this year, according to a recent 
decision of the General Committee. It 
is expected that the General Committee will 
meet with all committee and sub-committee 
chairmen some day during the last week in 
June to consider mimeographed copies of 
the reports and take appropriate action 
regarding the submission of necessary de- 
tails to letter ballot. 


“ENGINEERING WEEK.”—One of the 
greatest and most important conferences 
of engineers ever held in this country, and 
probably the world, is expected to convene 
in Chicago during the week of June 25-30 
in connection with the Century of Progress 
Exposition. This week is to be Engineer- 
ing Week. Outstanding engineers of 
America and other countries have been 
invited to report the newest developments 
in their respective fields. Among the nine- 
teen engineering associations co-operating 
in this program are the American Society 
of Mechanical Engineers, the American 
Society of Testing Materials, the Western 
Society of Engineers, the American So- 
ciety of Heating & Ventilating Engineers, 
and the American Society of Refrigerating 
Engineers. These associations plan to hold 
individual or joint meetings of their own 
groups, except for one day, “Engineers’ 
Day,” when all groups will join in a 
gigantic conference. The sixth Midwest 
Engineering & Power Exposition will also 
be held during the week of June 25, in- 
stead of in February as formerly. 


Club Papers 


Locomotive Performance and 
Net Operating Income 


Western Railway Club.—Meeting held 
Monday evening, January 16, at the Hotel 
Sherman, Chicago. Subject “The Relation 
of Locomotive Operation to Railroad Net 
Operating Income,” presented by Thomas 
R. Cook, manager, inspection and field 
service, Baldwin Locomotive Works. The 
comprehensive paper by Mr. Cook showed 
plainly that locomotive performance has a 
direct bearing on operating income of a 
magnitude which makes it one of the most 
important points of attack in the reduction 
of operating expense. The rapidly mount- 
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ing cost of locomotive maintenance in the 
case of older power was clearly demon- 
strated. The objectives and conclusions of 
the paper were summarized in Mr. Cook’s 
closing paragraph: “We have attempted to 
point out in this paper the possibilities of 
greatly decreasing the expenses which re- 
volve around the use of locomotives. This 
decrease in expenses would become net 
operating income. When it is realized that 
over one-third of all operating expenses are 
controlled by locomotive use, these savings 
could gradually, through wider and wider 
use of new power, amount to some hun- 
dreds of millions of dollars annually. In 
no other phase of railroad operation is 
there anything like an equal opportunity to 
contribute to that rehabilitation of railroad 
earning power which is so sorely needed.” 


Directory 


The following list gives nomes of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanical associations and railroad 

S 
Arr BRAKE AssociaTIon.—T. L. Burton, Room 
5605; Grand Central Terminal Building, New 


York. 
ALLıemd RarLway SurrLY AssocraTion.—F. W 
Venton, Crane Company, 
American RAILWAY Association.—Division_V. 
—MECHANICAL—V. a Hawthorne, 59 East 
icago. 


Van Buren stree 
Division. V.—Eguirment Patntinc SEC- 
tTion—V. R. Hawthorne, Chicago. 

Division VI.—Purcnases anp Storss.— 
W. J. Farrell, 30 Vesey street, New York. 

Division .—SareTY SECTION. —J. C. 
Caviston, 30 Vesey street, New York. 

Dryiston VIII.—Car Service Diviston.— 

Buchs Seventeenth and H streets, 

Washin 


A MERCAN: R 
TION.—G. 


Rawer 2 Too. Foremen’s Associa- 
G. Macina, 11402 Calumet avenue, 


icago. 

Amentcan Society or MecHanicaL Enctnaers. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rattroap Division.—Marion B. Richard- 
son, associate editor, = tales Mechanical 
E er, 30 h str 

ACHINE SHOP Pescsica Division.— 

E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

eee ace Hanoitnc Drviston.—M. W. 

Alvey Ferguson Company, 1440 Broad- 


Ma 

7 ee anp Gas Power Division.—Edgar J. 
Kates, 1350 Broadway, New York. 

Forts Division. “Ww. Christy, Depart- 
ment of Health Relata, Court House, 
Jersey City, 

AmrRIcaN Society ror Stesu Treatinc.—W. H 
Eleman, 7016 Euclid avenue, Cleveland, 


American Sociery ror Testing MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

Aurrican Werpinc Socizty.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 

or! 

ASSOCIATION or Rattway ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. ye Room 
411, E & N. W. Station, ghigo D 

Canapian Rattway Crus.—C. eink 4276 
Wilson avenue, Montreal, ‘Gan E 
meetings, second Monday of each mont x 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS Association.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Forzxen’s AssociaTION or CHIcaGo.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, Il! 

Car Foremen’s Association oF Omana, Council 
Bluffs and South Omaha Interchange.—Geo. 
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Kri nee car foreman, Chicago, 
& cy, Sixteenth avenue and Sixth 
ings, ar r A Jong- each month 

secon t 

Council Bluffs. : aa fi 

Centra Raitway Crus or Burrato.—M. D. 
eed, Room 1817, Hotel Statler, Buffale, 
RE Pauar meeting, va re 
cac. mon except » ugust, 
at Hotel Statler, Buffalo. ge 

uway Crus.—F. 


une, 


otel, 
t. Clair avenue, 

Eastzrn Car Forrmxn’s Associarion.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. ar meetings, fourth 
Friday of except June. July, 
August and ember. 

InpranaroLIs Car Inspection Assocration.—R. 

Singleton, 822 Big Four building, Indian- 

apolis, Ind. Regular meetings first Monday 

month, except July, August and 

September, at Hotel Severin, Indianapolis, 

at 7pm Noon-day luncheon, 12:15 p. m. 

for xecutive Committee aed m men interested 
in the car department. 

INTERNATIONAL Ra Master BLACKSMITH’S 

TATION. —W., Michigan Cen- 
tral, 2347 Clark aven ogg ss 

INTERNATIONAL act avenue, De E ii, — 
T. D. Smith, 1660 Old Colony building, 


icago. 
INTERNATIONAL Rattway GeneraL ForgmenN's 
CIATION.—William Hall, 1061 W. Wa- 

basha street, Winona, Minn. 

Master BOILERMAKER’S Assocration.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, Y. 

Natrona Sarety Counciu—Sream RAILROAD 

Booth, Canadian National, 
Montreal, Que. 


New Encan Rarrroan CLus.—W. E. Cade. 
Jr., 683 Atlantic avenue, Boston, Mass. R 
ular meeting, second Tuesday in each mon 
excepting June, Tuly, August and September, 
Hotel Statler, Boston. 

New zox Rartroap CLusB.—D. W. Pye. Room 

30 Church street, New York. eetings, 
aa Friday in each month, except June. 
July and August, at 29 West Thirty-ninth 
street, New York. 

Nortnwest Car Men’s Assocration.—FE. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Mian. 
Meeting, ae Monday ‘each month, except 


‘une, Jay a and, | August, at Minnesota 
ransfer . Gymnasium building. 
St. Paul. 


Pacırıc RaiLway Crus.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Ratuway Business Assocration.—P. H. Middle- 
ton (Treas. and Asst. Sec.), First National 
Bank building, Chicago. 

RarLway çar Men’s Crus or PEORIA AND PEKtn. 
—C. L. Roberts, R. F. S, Peoria, TIL 

RAILWAY CLUB or PITTSBURGH Z: way. 

1841 Oliver building, l Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month 
cept Jone, Taly and August, Ft. Pitt Hotel. 
Pittsburgh, Pa. 

Rartway Fire Protection Association.—R. R 
Hackett, Baltimore & Oh Lente Baltimore, Mi 

Rattway Suprry Manuractu ASSOCIATION. 

. Conway, 1841 Oliver. building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SouTHERN and SoutHwestern Rattway CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting, third Thursday in November. 
Ansley Hotel, Atlanta, Ga. 


Surrry Mewn’s Assocration.—E. H. Hancock, 
treasurer, Louisville var Company, 
Louisville, Ky. _ Meets Equipment 


Painting Section, Mes ical’ Divina Amer- 
ican Railway Association. 

Toronto Rairtway CLus.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. _Meetin: ngs first Friday 
of each month except June, July and August. 

Travetinc ExnciNnerR’s Association.—W. O. 
Thompson, 1177 East Ninety-eighth street, 

W Cleveland, Ohio. c H. Nash 

ESTERN RAILWAY hes 1 1101 
Peoples Gas hicagor Regular 
meetings third ading, in month ex: 
cept June, July, August and September. 
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NEWS 


Tue Grann Trunk has placed an order 
with the Timken Roller Bearing Company 
for the application of 40 axle roller bear- 
ings on 10 locomotives of the 4-8-4 type. 


Tue Cuicaco, Burtincton & Quincy, 
on February 1, recalled 220 employees to 
work in its Aurora, Ill., shops, the return 
of this number after a brief layoff bring- 
ing the total force at work in these shops 
to 550 men. 


Tue Missour! Paciric has ordered air- 
conditioning equipment for 10 passenger 
cars as follows: For two Missouri Pacific 
and three Texas & Pacific lounge cars for 
use on the Sunshine Special, from the 
Carrier Engineering Corporation; for two 
International Great Northern lounge cars 
operating between Longview, Tex., and 
San Antonio, from the Westinghouse Elec- 
tric & Manufacturing Company; and for 
three Missouri Pacific dining cars operat- 


ing between St. Louis and Denver, Colo., ` 


from the Frigidaire Corporation. The 
equipment ordered from the Carrier En- 
gineering Corporation is the Carrier-Vacu- 
um type, while that ordered from the other 
companies is of the mechanical type. 


Pullman Restaurant Cars Now 
on 19 Roads 


THE EXTENT to which Pullman restau- 
rant cars have supplanted dining car service 
operated by the railroads is shown in the 
fact that on January 1, 1933, the Pullman 
commissary department was operating 64 
restaurant cars which served full meals on 
29 lines, over 19 different railroads. In 
addition, it operates 171 buffet cars in the 
United States and 9 in Mexico, in which 
light repasts are obtainable; 137 composite 


cars, which may be partly sleeping cars or 
parlors with lounge and which may be 
equipped with a soda fountain and sand- 
wich service or a broiler buffet; and 24 
private cars which are subject to public 
demand. 

About half the space on the Pullman 
restaurant cars consists of compartments 
or private rooms, or 6 to 10 sleeping sec- 
tions and, in many cases, the latest parlor 
equipment. The remainder of the car is 
occupied by the restaurants and kitchens 
and a lounge. Provision is made for seat- 
ing from 8 to 24 persons, varying according 
to the amount of business upon the differ- 
ent runs. The menus, although simplified, 
provide table d’hote and a la carte meals. 
The kitchens are modern in every way, 
finished throughout in monel metal, includ- 
ing the ranges, sanitary refrigerators and 
all other necessities and conveniences. 


Electric Pipe-Welding Patents 
Upheld 


AFTER LITIGATIONS extending over eight 
years in which the Johnston patents cov- 
cring electric resistance welding of tubing 
and piping, owned by Steel & Tubes, Inc., 
Cleveland, Ohio, a subsidiary of the Re- 
public Steel Company, Youngstown, Ohio, 
have been uniformly upheld, the United 
States Supreme Court has refused to 
review the decision handed down in the 
United States Court of Appeals in the 
most recent suit. 

The litigation surrounding these patents 
dates back to 1924 when the first of four 
infringement suits was brought by Steel 
& Tubes, Inc., in the United States Dis- 
trict Court of the Eastern District of New 
York. In this and the two succeeding suits 
the District Court held the patents valid 
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and infringed. The third suit involved also 
the Belmont patent for rolling down the 
burr left by the welding operation which 
also was held valid and infringed. In 
this case the Johnston patents were held 
to cover edge-surface welding. In the first 
of these suits only was the decision ap- 
pealed to the Circuit Court, and that court, 
the Circuit Court of Appeals for the sec- 
ond circuit, in New York City, sustained 
the original decision in May, 1925. 

The fourth suit was brought against the 
General Tube Company, Newark, N. J., 
in the United States District Court for 
the District of New Jersey, which held the 
patents valid but declared them infringed 
only when machines were operated in ex- 
cess of 30 ft. per min. Both parties ap- 
pealed this decision to the United States 
Court of Appeals for the third circuit, and 
in October, 1932, this court handed down 
the opinion that the patents were valid and 
that the invention was not limited to any 
speed. The General Tube Company then 


filed a petition for a re-hearing, which 


was denied, and also filed with the United 
States Supreme Court a writ of certiorari, 
which was denied, bringing the long period 
of litigation to a close. 

The process, originally developed by the 
Republic Steel Corporation to produce 
small, light-wall mechanical tubing, has 
been applied by that company to commer- 
cial production of pipe in sizes up to 16 in. 
in diameter and in all standard wall thick- 
nesses. The electric resistance welding 
process, producing no zone of weakness at 
the weld, is believed to open the field of 
alloy steels and irons for piping material. 
as it is free from the limitations of the 
conventional fire-welding methods when 
handling materials of special analyses. 


R. C. C. Loans 


THE RAILROAD CREDIT CORPORATION, ac- 
cording to its monthly report to the Inter- 
state Commerce Commission, on January 
31, had either actually made or authorized 
loans to railroads to meet their fixed 
interest obligations totaling $53,259,918. 
Of that amount, $48,163,052 represented 
loans actually outstanding. Reported rate 
increases, under Ex Parte 103, totaled 
$57,159,070 in the first eleven months of 
1932, and $4,957,977 in November. 


Few Cars and Locomotives 
Installed in 1932 


Crass I rarILroaps installed fewer freight 
cars in service in 1932 than in any year 
since 1923, the first for which records were 
kept, according to reports filed with the 
Car Service Division of the American 
Railway Association. New freight cars 
totaled 2,968. In 1923, the number totaled 
196,336 cars. Those put in use in 1932 in- 
clude: Box cars, 1,092; coal cars, 661; 
refrigerator, 660; flat, 110; stock, 425, and 
miscellaneous cars, 20. The railroads in 
1932 also installed 37 new locomotives 
compared with 124 in 1931 and 782 in 1930. 

New freight cars on order on January 
1, 1933, totaled 2,431 compared with 4,042 
on January 1, 1932, and 9,821 on January 
1, 1931. New locomotives on order on 
January 1, 1933, totaled three compared 
with 39 on January 1, 1932, and 120 on 
January 1, 1931. 
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Supply Trade Notes 


Tue New York Arr BRAKE COMPANY, 
New York, on February 15 opened an 
office in the Midland Bank Building, Cleve- 
land, Ohio, with L. W. Sawyer and G. A. 
Allen as representatives at Cleveland. 


THE DELAWARE STEEL SERVICE, INC., 
Philadelphia, Pa., has been appointed ex- 
clusive representative in the Philadelphia 
district for the Timken Steel & Tube 
Company, Canton, Ohio. 


Howarp A. Homes has entered the 
service of the Inland Steel Company in 
its sales department at Detroit, Mich. 
During the past year Mr. Holmes was 
assistant district sales manager of the 
Wierton Steel Company in Chicago, and 


prior to that time was in the sales office 


of this company at Detroit. 


THE Assets of the Locomotive Terminal 
Improvement Company, Barrington, Ill., 
were sold at public auction on January 25. 
The patents owned and controlled were sold 
to a syndicate which has licensed the F. 
W. Miller Heating Co., and Frederick A. 
Gale, vice-president of the National Boiler 
Washing Company of Illinois, to continue 
the installation of locomotive boiler wash- 
ing systems. 


Tue New Jersey Court or Errors and 
Appeals, reversing a decree of Vice-Chan- 
cellor Bigelow, has set aside the appoint- 
ment of receivers for the Pressed Steel 
Car Company. The opinion handed down 
on January 31 was written by Justice 
Joseph L. Bodine and held that the re- 
ceivership was “not in the best interests 
of the public, the creditors and the stock- 
holders.” 


Rosert E. Moore, vice-president of the 
Transportation Equipment Corporation, 
New York, has been elected president to 
succeed Thomas J. Crowley,’ resigned, and 
the office of the company has been moved 
from 230 Park avenue to 92 Liberty street, 
New York. This company has granted 
an exclusive license to Sperry Products, 
Inc., Brooklyn, N. Y., for the manufacture, 
sale and use of the Mackin automatic loco- 
motive washer, formerly sold by the Trans- 
portation Equipment Corporation and now 
in use.on many eastern railways. 


STEARNS-STAFFoRD, INc., Lawton, Mich., 
has been organized to take over the 
Stearns-Stafford division of George P. 
Nichols & Brother, Inc., and will con- 
tinue the manufacture of staggered roller 
bearings at the plant in Lawton which has 
operated since 1921. O. F. Packer, who 
has been associated with the plant since 
the time of its origin, and who has operated 
the business as general manager since 1923, 
has been appointed president and general 
manager of the new concern. The re- 
mainder of the personnel at the plant 
remains the same. The new organization 
will concentrate manufacturing and sales 
activities on roller bearings for railway 
equipment, and heavy-duty bearings for 
industrial purposes. 
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Marion B. RicHarpson, associate editor 
of the Railway Mechanical Engineer, has 
resigned to join C. Raymond Ahrens, 30 
Church street, New York, in the railway 
and general sales business. The new firm 
will be a limited partnership under the 
name of Ahrens & Richardson, with offices 
at 30 Church street. Mr. Richardson was 
born at Girard, Pa., on March 2, 1892. 
He attended the public and high schools of 
Grove City, Pa., and in 1921 was graduated 
from the Pennsylvania State College with 
the degree of B.S. in railway mechanical 
engineering. He received the degree of 
M.E. in 1926. In 1912 he was employed 
as a machine hand by the Bessemer Gas 
Engine Company, Grove City, and in 1913 
he entered the service of the Bessemer & 
Lake Erie, serving successively until 1915 


M. B. Richardson 


as track laborer, store-room laborer and 
locomotive fireman. From 1917 until 1919 
he was with the A. E. F. as Second Lieu- 
tenant, Ordnance Department, assigned to 
the Aerial Armament Division of the Air 
Service as test engineer. He returned to 
the Bessemer & Lake Erie in 1919 as 
draftsman, mechanical engineering depart- 
ment, and in 1921 became shop draftsman. 
He became associate editor, mechanical de- 
partment, of the Railway Age and asso- 
ciate editor of the Railway Mechanical 
Engineer in 1923. Mr. Richardson is secre- 
tary of the Railroad Division of the Amer- 
ican Society of Mechanical Engineers. 


Obituary 


V. C. Turner, vice-president and treas- 
urer of the Scullin Steel Company, St. 
Louis, Mo., died on January 29, 


CHARLES V. BARRINGTON, vice-president 
in charge of manufacturing, Jenkins Bros., 
Bridgeport, Conn., died on January 30 at 
his home in Bridgeport. 


THEODORE G. SErIxas, assistant to vice- 
president of the Allegheny Steel Company, 
with headquarters at Philadelphia, Pa., 
died at his home in that city on January 26 
at the age of 59. Mr. Seixas at one time 
had served as general sales agent of the 


company and subsequently in charge of the 
New York and Philadelphia district; at 
the time of his death he was assistant to 
vice-president. 


Isaac H. MILLIKEN, a vice-president of 
the McConway & Torley Corporation, who 
died suddenly on December 30, in the office 
of that company at Pittsburgh, Pa., was 
born on August 30, 1872, at Pittsburgh. 
Mr. Milliken received his education in the 
public schools af that city and in August, 
1888, entered the employ of the McConway 


Isaac H. Milliken 


& Torley Company as a clerk in the 
treasurer’s office. About January, 1900, he 
became connected with the sales depart- 
ment and in 1925 was elected vice-president 
of that company remaining in that capacity 
until July, 1929, when the company became 
the McConway & Torley Corporation. 
Mr. Milliken was then elected one of the 
vice-presidents of the new corporation, in 
which position he remained until the time 
of his death. 


ALBERT C. MurrHY, representative of 
the Standard Railway Equipment Com- 
pany, Chicago, and the Union Metal Prod- 
ucts Company of Canada, Ltd., and presi- 


Albert C. Murphy 


dent of the Federal Railway Devices Com- 
pany and the Canadian Appliance Company, 
died in Los Angeles, Cal, on Janu- 
ary 25. Mr. Murphy was the son of Peter 
H. Murphy, founder of the P. H. Murphy 


(Continued on next left-hand page) 
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be prevented? What is the ideal staybolt material? 


tcc vas 


ees VVHAT causes staybolt failures? How can they 


« These questions have plagued railroad men for generations. « By research over a period 


of many years Republic metallurgists have thrown much light on the 
subject of staybolts. This information has been gathered into a booklet, 
“The Staybolt Question” and is available to anyone interested. « This 
study of staybolts and development of staybolt material 
has made Republic the preferred source of supply for 
longer-lifed staybolts. In Agathon, Climax or Toncan Iron, 


Republic can supply a staybolt particularly fitted to 


Tus StaYBOLT 
Question 


meet your own conditions. 
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Toncan Iron Boiler Tubes, Pipe, Plates, 
Culverts, Rivets, Staybolts, Tender 
Plates and Firebox Sheets @ Sheets 
and Str.p lor special railroad purposes 
e Agatnon Alloy Steels for Locomo- 
tive Parts @ Agathon Engine Bolt Steel 
e Agathon Iron for pins and bushings 
e Agathon Staybolt Iron e Climax 
Steel Staybolts e Upson Bolts and 
Nuts è Track Material, Maney Guard 
Rail Assemblies e Enduro Stainless 
Steel for dining car equipment, for 
refrigeration cars and for firebox 
sheets @ Agathon Nickel Forging 
Steel. 

The Birdsboro Steel Foundry & Ma- 
chine Company of Birdsboro, Penna 
hes manufactured and is prepared 
to supply, under license, Toncan Cop- 
o-r Molybdenum tron castings for 
/OCOMONVES. 


Company, St. Louis, Mo., and a brother 
of Walter P. and Dwight Murphy. He 
was born in Bucyrus, Ohio, on June 25, 
1877, and entered railway service as an 
apprentice in the shops of the St. Louis 
Southwestern at Pine Bluff, Ark., after 
which he took charge of the manufacturing 
plant of the P. H. Murphy Company, East 
St. Louis, Ill. Several years later he en- 
tered the sales department of the Standard 
Railway Equipment Company. He was 
also interested in several other enterprises, 
doing business in the United States and 
Canada, and was active in developing 
different freight car specialties. 


Wiiu1AM Bennett, for the past 30 years 
production engineer and chief inspector of 
the Union Steel Casting Company, Pitts- 
burgh, Pa., died on February 3 of pneu- 
monia after an illness of a few days. He 
was 75 years of age. Mr. Bennett had a 
wide acquaintanceship among the users of 
steel castings, particularly men of the me- 
chanical and test departments of the rail- 
roads. 


Leo M. Dunn, vice-president of the 
Graybar Electric Company, with headquar- 
ters at New York, died at his home in 
Garden City, Long Island, N. Y., on Janu- 
ary 20. Mr. Dunn, who was born at Is- 
pheming, Mich., on October 13, 1874, was, 
at the time of his death, completing 47 
years of continuous service with the Bell 
System and the Graybar Electric Company. 
He began his business career in March, 


Leo M. Dunn 


1886, as an ofhce boy with the Central Dis- 
trict Printing & Telegraph Company of 
Pittsburgh. In 1910, after 24 years of 
service in the operating department of the 
telephone business, Mr. Dunn became con- 
nected with the Western Electric Com- 
pany as chief storekeeper, at Pittsburgh, 
Pa. In 1913, he was made manager at 
Pittsburgh, and in 1918, was transferred in 
this capacity to Philadelphia, Pa. Later in 
1918 he was appointed assistant eastern 
district manager, and in 1921 was trans- 
ferred as manager to New York City. 
Later in 1921 he became eastern district 
manager, and in 1923 was appointed general 
merchandise manager of the entire supply 
department of the Western Electric Com- 
pany. When the Graybar Electric Com- 
pany was formed in 1926, Mr. Dunn was 
made a vice-president. 
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Personal 


Mention 


General 


Francis G. Lister, assistant superin- 
tendent of motive power of the St. Louis- 
San Francisco, has been promoted to 
superintendent of motive power, with head- 
quarters as before at Springfield, Mo. Mr. 
Lister has a record of many years’ ex- 
perience in the mechanical departments of 
various western railroads. He was born 
on July 8, 1882, at Marysville, Kan., and 
studied for two years at the University of 
Nebraska. His first railway service was 
with the Wabash in 1901, as a special ap- 
prentice, becoming a mechanical drafts- 
man a short time later. In 1906, Mr. Lis- 
ter went with the Northern Pacific as a 


Francis G. Lister 


locomotive and car draftsman, and five 
years later he entered the employ of the 
Spokane, Portland & Seattle and affiliated 
lines as chief draftsman and mechanical 
engineer, serving this company until 1916, 
when he became mechanical engineer of 
the El Paso & Southwestern (now part of 
the Southern Pacific). In 1924, Mr. Lis- 
ter was appointed master car repairer on 
the Southern Pacific, at El Paso, Tex., 
and in 1926 he became chief mechanical 
engineer of the St. Louis-San Francisco, 
and on January 1, 1931, was appointed 
assistant superintendent of motive power. 


E. W. Situ, who has resigned as co- 
receiver of the Seaboard Air Line to re- 
turn to the Pennsylvania as vice-president 
in charge of consolidation work and other 
duties directly under W. W. Atterbury, 
president, was born in Clarksburg, W. Va., 
on September 21, 1885, and received his 
education at the Virginia Polytechnic In- 
stitute, from which he was graduated in 
1905. In June of that year he entered 
railway service with the Pennsylvania, 
serving in various positions in the motive 
power department. In October, 1913, he 
was appointed assistant master mechanic 
at Wilmington, Del., and was transferred 
in the same capacity to Altoona, Pa., in 
April, 1915. The following year he be- 
came assistant engineer of motive power. 
He was transferred to Harrisburg, Pa., 
on October 10, 1917, as master mechanic, 
and on May 26, 1918 to Williamsport, 


Railway Mechanical Engineer 


Pa., as superintendent of motive power. 
He returned to Altoona as superintendent 
of motive power in December, 1919, and 
the following year was promoted to engi- 
neer of transportation on the staff of the 
vice-president in charge of operation at 
Philadelphia. Mr. Smith was appointed 
general superintendent of motive power at 
St. Louis, Mo., on October 15, 1922; two 


E. W. Smith 


years later he was promoted to general 


superintendent of the Western Pennsyl- 


vania division, and in September, 1926, he 
was appointed general manager of the 
Eastern region. In September, 1928, he 
was appointed regional vice-president of 
the Pennsylvania, leaving that company in 
December, 1930, to accept an appointment 
as co-receiver of the Seaboard Air Line. 


Master Mechanics and 
Road Foremen 


W. H. Duxsury, acting master me- 
chanic of the Halifax division of the 
Canadian National, has been appointed 
master mechanic with headquarters at 
Halifax, N. S. 


G. B. PauLey, assistant master mechanic 
on the Chicago, Burlington & Quincy, with 
headquarters at Sterling, Colo., has been 
transferred to the position of assistant 
master mechanic, Sheridan, Wyo. The 
position of assistant master mechanic at 
Sterling has been abolished. 


Car Department 


Emit LEONHART has been appointed car 
department foreman of the Chesapeake & 
Ohio at Walbridge, Ohio. 


A. F. Ztesotp has been appointed gen- 
eral car foreman of the Chesapeake & Ohio, 
with headquarters at Columbus, Ohio. 


C. F. EnrMan, general car foreman of 
the Chesapeake & Ohio at Columbus, Ohio, 
has been appointed general foreman, with 
headquarters at Russell, Ky. 


Oscar Frank WEIK, general car fore- 
man of the Chesapeake & Ohio at Russell, 


(Continued on next left-hand page) 
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Ten years ago the Franklin Type “E” Power Reverse Gear was 
created to perform its Function with a minimum of parts and at lowest 


cost. » Time has proved the soundness and economy of the design. 


DESIGN DETAILS 


A balanced slide valve is used. Every air 
man is familiar with this type and under- 
stands the little maintenance required. 
Crossheads and guides are eliminated, thus 
reducing weight, number of parts for stock 
and over-all dimensions. 

The piston trunk and front head are pro- 
portioned to care for all side and vertical 
stresses at low unit bearing pressures. The 
GEAR self-adjusting piston rod packing requires 
no attention between shoppings. 

The seal between the Rocker Arm and the 
Valve Chest is accomplished by a metallic 


joint. This is an advantage over soft packing. 


Specify Franklin Type “E” — the time-tested Power Reverse 


Gear that has proved its economy on thousands of locomotives. 


FRANKLIN RAILWAY SUPPLY CO., Inc. 


NEW YORK CHICAGO MONTREAL 


Ky., has been appointed superintendent of 
the car shops at Russell, succeeding C. V. 
Ratcliff, deceased. Mr. Weik was born 
on October 9, 1891, at Ironton, Ohio. He 
attended school at Ironton and on August 
4, 1909, entered the employ of the Chesa- 
peake & Ohio as a laborer. He became a 


O. F. Weik 


car repairer on November 2, 1909; gang 
foreman, October 10, 1914, and general car 
inspector, Ashland division, September 15, 
1925, his territory later being extended to 
include the Huntington and Hinton di- 
visions. Mr. Weik was appointed general 
car foreman on October 11, 1929, at the 
time the new car shops at Russell were 
put into operation. He was promoted to 
the position of shop superintendent on De- 
cember 1, 1932. 


James HarL, master car repairer at the 
general shops of the Southern Pacific at 
Sacramento, Cal., retired on February 28, 
after 46 years’ service with this company. 
Mr. Hall was born in London, England, 
on February 21, 1863, and first entered 
railway service on February 1, 1876, as an 
apprentice in the car shops of the Sheffield 
& Lincolnshire Railroad at Manchester, 
England. In 1886, he migrated to the 
United States and on May 12 of the fol- 
lowing year entered the service of the 
Southern Pacific at Oakland, Cal. In 
August, 1899, he became a passenger car 
builder in the general shops at Sacramento, 
being appointed gang foreman of the plat- 
form department on March 1, 1900. On 
March 1, 1904, Mr. Hall was appointed 
assistant general foreman of the car de- 
partment of the general shops and on 
August 6, 1912, he was promoted to the 
position of master car repairer of the 
Coast division. On March 15, 1917, he 
was transferred to the general shops at 
Sacramento, where he served continuously 
until his retirement. 


Shop and Enginehouse 


E. C. Mosuer, assistant foreman of the 
Canadian National at Truro, N. S., has 
been appointed locomotive foreman, with 
headquarters at Truro. 


E. R. BattLey has been appointed super- 
intendent of shop methods of the Canadian 
National, with headquarters at Montreal, 
Que. Mr. Battley will have jurisdiction 
over the entire system. 
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Purchasing and Stores 


Harrison M. Raine has been appointed 
purchasing agent of the Boston & Maine, 
with headquarters at Boston, Mass. 


U. K. Hatt, general storekeeper of the 
Union Pacific System, has been promoted 
to general purchasing agent in charge of 
purchases and stores, with headquarters as 
before at Omaha, Neb. In this appoint- 
ment Mr. Hall succeeds to a position that 
has been vacant since the death of G. W. 
Bichlmeir on October 23, 1932. Mr. Hall, 
who was born on September 12, 1878, at 
Portland, Ore., entered railway service in 
1897 with the Union Pacific System, and 
has advanced through various positions in 
the purchasing, accounting, operating, engi- 
neering and stores departments. He was 
appointed general storekeeper of the 


U. K. Hall 


Oregon-Washington Railroad & Naviga- 
tion Co. (a unit of the Union Pacific Sys- 
tem) at Portland, Ore., in 1913. In 1916 
he was sent to Omaha as general store- 
keeper of the Union Pacific Railroad. 
During the World War Mr. Hall was sta- 
tioned at Washington, D. C., as assistant to 
the manager of stores of the United 
States Railroad Administration. Follow- 
ing the war he was appointed general su- 
pervisor of stores of the Union Pacific 
System, and in April, 1932, was appointed 
to the newly-created position of general 
storekeeper of the system. 


Obituary 


C. A. Barnes, general foreman of the 
Belt Railway of Chicago, died, at Indian- 
apolis, Ind., on December 26, 1932, follow- 
ing an illness of four months. 


C. V. Ratciirr, shop superintendent of 
the Chesapeake & Ohio at Russell, Ky., 
died on November 9 at the age of 50 
years. Mr. Ratcliff entered the employ of 
of the C. & O. on October 5, 1905, as a 
car repairer at Huntington, W. Va. He 
subsequently held the positions of mechani- 
cal draftsman at Richmond, Va.; general 
car inspector, Western General division, 
and general car foreman at Huntington. 
He was appointed superintendent of the 
car shops at Russell on September 16, 1929. 


Trade Publications 


Copies of trade publications 
described in the column can 

obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 


catalog desired, when men- 
tioned in the description. 
FreigHt Brake.—The new Westing- 


house Type AB Freight brake equipment 
is described and illustrated in Publication 
9079 issued by the Westinghouse Air Brake 
Company, Pittsburgh, Pa. 


“THe G-R Srorace TANK Ow Heater.” 
—This is the title of the bulletin, Form 
484, issued by the Griscom-Russell Com- 
pany, 285 Madison avenue, New York, de- 
scribing its storage tank oil heater for 
heating viscous oil to be withdrawn from 
field tanks, tanks on shipboard, and other 
types of oil-storage tanks. 


“THe Sraysott Qurstion.’—The Re- 
public Steel Corporation, Massillon, Ohio, 
presents in this 20-page booklet a summary 
report of many years of staybolt manu- 
facture, with accompanying laboratory and 
service tests. It is for the officer respon- 
sible for the design, care and maintenance 
of the locomotive. 


SANDERS, VALVES AND REPAIR Parts.— 
The Viloco Railway Equipment Company, 
Chicago, combines in its catalog No. 32 
all of the traps, valves, and repair parts, 
both of the old and new designs most 
commonly used, in order to assist pur- 
chasing agents, storekeepers and repairmen 
to readily identify the various parts so 
that proper maintenance and repair can be 
made. 


FREIGHT-Car Brake EQuIpMENT.—The 
New York Air Brake Company, 420 Lex- 
ington avenue, New York, has issued In- 
struction Pamphlet No. 5030-1 covering 
the KD-4-12 freight-car brake equipment. 
Instruction Leaflet No. 2356-1 gives in- 
structions on the use of condemning gages 
for No. 6-E and No. 6 Distributing Valves. 
Circular Notice No, 1101 describes a brake 
cylinder piston rod sleeve protector. 


Lukens Iron-CLap STEEL.—New and 
interesting applications of Lukens Nickel- 
Clad Steel in chemical and industrial pro- 
cessing equipment, in transportation, in 
the textile industry and in general in- 
dustrial service are shown in an eight- 
page bulletin issued by the Lukens Steel 
Company, Coatesville, Pa. Lukens-Nickel- 
Clad Steel is a hot-rolled bi-metal com- 
posed of a light layer of dense, homogenous 
nickel bonded to a heavy layer of steel. 


GarLock Packtncs—A 158-page, cloth- 
bound catalog, in the printing and illus- 
trations for which several soft-tone colors 
have been used, has been issued by the 
Garlock Company, Palmyra, N. Y. This 
catalog illustrates and describes those 
styles and types of Garlock materials for 
which there is general usage and demand, 
and is intended to serve as a complete 
guide and reference book for mechanical 
packing materials. 


March, 1933 


| 


ailway Mechanical Engineer 


Founded in 1832 as the American Rail-Road Journal 


With which are also incorporated the National Car Builder, American Engineer and 


Railroad Journal, and Railway Master Mechanic. 


Name Registered, U. S. Patent Office 


April. 1933 


Volume 107 


Motive Power Department: 


No. 4 


Car Foremen and Inspectors: 


Ratios of Modern Locomotives............+.++- 119 B. & O. Rebuilds Surplus Box Cars..........--+ 133 

Locking Key for Brake Shoes.........--+++++55 135 

Crane for the Truck Shop...........--+.e-eee 136 

Car Department: Paint Spray Hoods at Burnside Shop........--- 137 

An Arc-Welded Design of Passenger Car....... 113 Decisions of Arbitration Cases..........-.0+0005 138 

Journal Bearing Performance Improved by Re- 
SOAarch onanoi I IRAE eE NE E oes Seeley ae 122 
Better Railway Car Truck Springs............- 125 
Back Shop and Enginehouse: 
General: l Be ee a A 
One Hundred Years Ago This Month.......... 127 An Acid Swab That Is Safe.............0.2000 141 
c Selective Speed Box for Landis Threading 
Machine? aimi sean cuts ah ATAA 

Editorials: Holding Work Square in Shaper Chucks........ 142 

Alloy Steels and Obsolete Machines............ 128 Alloy 548 Developed by Carboloy............+-. 142 

Perae Maintenance: a a iani 128 Gasket Cutting Machindis siosar risainia eea 143 

Where Is the Pront in This aocor tena cae’ 128 Drill Bit with Removable Cutters............... 144 

A Suggestion for Vermin Extermination........ 129 Boiler Tubes Made by a New Process........... 144 
Locomotive Mileage Records............22-20005 129 
How About the Other Shop?................--- 129 

Lighter’ Cars: Goming ss 2.25456. 8855080 Sess piena 130 Clubs and Associations................. 145 
News Books» era neath re nat iosa cos dainty seer 130 

The Reader’s Page: Nent ihe, SRE SENS Reh Sateen aa 146 
No More Troubles <isieictccansc dp oevestcageca sie 131 
Another Comment on Draft and Evaporation.... 131 

Calculating the Power of Hand Brakes......... 132 Index to Advertisers.................... 14 


Published on the 26th day of the month preceding the date of issue by the 


Simmons-Boardman Publishing Company 


1309 Noble St., Philadelphia, Pa. Editorial and Executive Offices, 


Roy V. Wright 
30 Church Street, New York 


Editor, New York 


San Francisco: 
215 Market St. 


Cleveland: 
Terminal Tower 


Washington : 
17th and H Streets, N. W. 


Chicago: 
- 105 West Adams St. 


C. B. Peck 
Sanon, or eae Chairman of Board Subscriptions, including 12 regular monthly Managing Editor, New York 
Henry Ler, President issues, payable in advance and postage free. 
New Yor United States and possessions: 1 year, $3; 


Lucrus_B. SHERMAN, Vice-Pres. 


"Mins, Vi 

CeciıL R. Mitts, Vice-Pres. 
ew Yor 

Roy V. Wricut, Vice-Pres. and Sec. 
ew York 

Frepericx H. Tuompson, Vice-Pres. 

Cleveland, Ohio 
Grorce State, Vice-Pres. 


E. L. Woodward 
Western Editor, Chicago 


2 years, $5. Canada, including duty: 1 
year, $3.50; 2 years, $6. Foreign countries: 
1 year, $4; 2 years, $7. 


H. C. Wilcox 


‘ew York The Railway Mechanical Engineer ts a Associate Editor, New York 
Ermer T. Howson, Vice-Pres. member of the Associated Business Papers 

hicago (A. B. P.) and the Audit Bureau of 
F. C. Kocu, Vice-Pres. Circulations (A. B. C.) and is indexed by 


Joun Nen Dok Treas. the Industrial Arts Index and also by the 
New Y. 


ork Engineering Index Service. 


Robert E. Thayer 
Business Manager, New York 


RAILWAY MECHANICAL ENGINEER Apri, 1933 


WHAT MODERN LOCOMOTIVES 


mean 


IN HAULING CAPACITY 


“The tonnage a railroad moves per hour is entirely 
dependent upon locomotive horsepower. The follow- 
ing figures show the greatly increased capacity of 


modern locomotives: 


1912 1922 1932 
Total 
Horse- 475 H. P. per 575 H. P. per Over 1,000 H. P. 
Power driving axle driving axle per driving axle 


—Wall Street Journal, February 24, 1933 


ECONOMY DEMANDS THE POWER THAT 
IS LACKING IN THE OLDER LOCOMOTIVES 


Only by a vigorous locomotive replacement program 


can the railroad plant be made properly efficient. 


LIMA LOCOMOTIVE <QconoivewrS> WORKS, INCORPORATED 


LIMA ~ OHIO 
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An Are-Welded Design of 


Passenger Car* 


HE object of this paper is to show the practicability 

of arc-welded construction as applied to a standard 
main-line railroad day coach, 70 ft. long over the body, 
79 ft. overall and weighing 135,000 lb. To this end an 
example of conventional design as used on trunk lines 
has been redesigned as an arc-welded structure. 

The framing and trucks only are considered here, as 
it is felt that the interior finish affords less opportunity 
for saving of weight and cost than do the heavier por- 
tions of the car—the framing and the trucks. However, 
it is quite feasible to redesign the interior finish commonly 
used on passenger cars so as to apply it by welding and 
thus show decided advantages in appearance and dura- 
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The possibilities of weight and 
cost reduction are studied of a 
redesign of an existing steel 
passenger coach to adapt it to 
construction by the arc-welding 
process 


seven groups as follows: Underframe, floor, side, end, 
vestibule, roof and trucks. 

The entire structure is designed to meet stress re- 
quirements of the United States Post Office Department 


A 


Type of car used as a basis of design for the arc-welded car 


bility, as well as proportionate savings in first cost and 
weight. a 

The car under consideration is representative of 
modern all-steel riveted construction of the de luxe type 
recently introduced by many roads, and it will be shown 
that by redesigning for the welded construction there 
occurs substantial savings in first cost, weight and 
maintenance, together with enhanced appearance and 
passenger comfort. 

For the purpose of analysis, the car will be treated in 


* Abstract of a paper submitted in the second arc-welding competition 
conducted by the Lincoln Electric Company, Cleveland, Ohio. 


specifications for construction of railway mail cars, Sec- 
tions 1 to 24, inclusive. 

Particular attention has been paid to designing a struc- 
ture suitable for sub-assembly methods of manufacture, 
underframe, sides, ends, vestibules, and roof all being 
designed for sub-assembly as separate units on jigs and 
later erected into a complete car. 

All copes, cuts and slots are to be made on oxy-acety- 
lene cutting machines. Punching is confined to thin 
sheets and requires only small punching machinery. All 
hot pressings requiring dies have been eliminated from 
design, as have also all castings, and such flanging and 
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bending as are shown are within the range of the power 
brake and bending rolls. 


The Underframe 


The underframe consists of a centre sill, cross mem- 
bers and side sills. The centre sill is a Carnegie beam, 
section C B 153 N. 91 Ib. per ft., disposed with web 
horizontal and extending in one piece, gross section, with- 
out cuts or copes full length of the car between buffer 
beams. This is possible by reason of the shallow depth 
of flanges permitting all air and steam pipes to be run 
under the sill and still provide adequate drainage to the 
ends. The selection of this section for the most im- 
portant member of car construction and its rather novel 
arrangement is based on many considerations, chief of 
these being its adaptability to application of draft and 
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members are sufficiently tied together to act in unison.” 

Applying the formula for stresses on eccentrically 
loaded columns given in Marks Handbook, first edition, 
page 439, the stresses in the centre sill are kept within 
stresses permitted on section 7 A of the specifications. 
The use of the section is not confined to a welded struc- 
ture but would be unsuitable to a riveted structure on 
account of difficulties of attaching cross members to 
thick flanges. 

Centre sills are treated as a series of short columns 
supported by cross members at the ends, the reactions 
of the ends of these cross members being taken by the 
side frame. Bolsters and cross members are built up 
of rectangular plates, except the bolster web which is 
sloped on the bottom edge, and consist of web and cover 
plates fillet-welded together and to the sills. Cross- 
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Plan and elevation of the superstructure framing 


buffing gear attachments and the ability of disposing its 
neutral axis in the plane of the web to coincide closely 
with the resultant of combined buffing and draft gear 
end shocks, thus practically eliminating the destructive 
effects of eccentric end loads and column action and 
permitting the use of a sectional area sufficient only to 
take care of pure axial loads plus the very small amount 
of extra load imposed by the eccentricity of end shock, in 
this case 14 inch below neutral axis. Section 6, Buffing, 
of P. O. D. Specifications requires that, “The end shocks 
due to buffing shall be assumed as a static load of 400,000 
lb. applied horizontally at the resultant line of the forces 
acting at the centre line of the buffing mechanism and 
at the centre line of draft gear, respectively, and shall 
be assumed to be resisted by all continuous longitudional 
underframe members below floor level, provided such 
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bearer webs and bottom covers are made to form a con- 
tinuous beam through the centre sill by welding in filler 
pieces between flanges. 

The body end sills are of 6-in. 15.3-lb. ship channel 
which form, with fillers between centre-sill flanges, a 
continuous beam for supporting the, centre sill at the 
draft-gear housing. 

The side sills are 5-in. by 3-in. by %¢-in. rolled angles 
in one length tied to all cross members by fillet welds. 

The top of the underframe is covered with floor plates 
3/32 in. thick laid crosswise in two widths in each bay 
between crossbearers with butt straps at the joints and 
lapped under the crossbearers and over sills. Sheets 
are secured to the side sills and cross framing by con- 
tinuous welds and to the centre sills and 3-in. I-section 
floor beams by plug welds to form a battledeck floor, 
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supporting a floor load of about 50 Ib. per sq. ft. (see 
A. I. S. C. Bulletin No. 3). The floor plate forms a 
horizontal girder of great depth to resist buckling of 
the centre sills horizontally. 

Vestibule end sills are of box-girder construction and 
form a support for buffer stems and vestibule end posts. 
Draft- and buffing-gear housings are formed by welding 
suitable plate construction to the bottom and top of the 
centre sill. The underframe is built on a jig at a con- 
venient height for working and provided with suitable 
stops and guides for locating various members. 


Floor Construction 


The under floor is formed by the 3/32-in. plate 
previously described and is applied after all underframe 
members are welded together. The upper floor does 
not form part of structure, but is included here as it is 
tied in with the under floor to complete the floor system, 
and also to show a comparison with conventional designs. 
‘ To the top of the floor plate is cemented corkboard, or 
equal, 11% in. thick for insulation against heat, cold and 
noise. Linoleum, imitation tile, or any of the prepared 
floor coverings is cemented to the top of the corkboard 
for a renewable wearing surface. This floor is consid- 
erably lighter and has higher insulating qualities and 
greater durability than conventional designs. 


Details of the Car Sides 
The side frame is composed of sheathing, posts and 


letter panels, all of pressed channel sections, copper- 
bearing steel, and is designed as a deep truss, the bottom 
chord being formed by a flange and part of the web of 
the sheathing, as well as the side-sill angle on the under- 
frame. The top chord consists of the top flange of the 
letter panel and roof-base angle, the two wide posts at 
the end having sufficient resistance to bending in the 
plane of the truss to load the top chord in compression. 
The truss is proportioned to carry all vertical live and 
dead loads. 

Side sheathing is formed from 3/16-in. copper-bearing 
steel to a pressed channel section, the bottom flange 
forming part of the bottom chord of the truss and the 
top flange acting as a window sill. The sheathing is 
stiffened at the bolster and crossmembers by rolled 
angles to take the shear at these points and elsewhere 
by small angles. The sheathing is in nine lengths per 
side, with full butt welds on the back and flush on the 
face. 

Posts are of 3/32-in. copper-bearing steel pressed 
channel section at the sheathing and letter panel and 
of box section, having a light bead weld on the outer 
face, at the windows. Posts are fillet welded to the 
back of the sheathing and letter panel and have a filler 
opposite the window-sill flange of the sheathing to pro- 
vide continuity of flange section. The side posts at the 
ends are 3/16-in. copper-bearing steel of pressed channel 
section to the full height. 

Letter panels are 3/32-in. copper-bearing steel pressed 
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to approximate channel sections with top flange fitting 
the roof base angle; and is in similar lengths and welded 
the same as the sheathing. Joints of posts, window 
sills, and letter panels are welded and ground to form 
watertight joints. The side is built on a jig at ground 
level with the outer face down to permit all strength 
welds to be made flat, finish welds being made after the 


The sheathing is intermittently welded to T intermediate 
post and T corner-post stems and to the base plate at 
the bottom. 

The door posts are I-beam sections, 6 in., 12.5 Ib. 
per ft. Intermediate and corner posts are T’s 4 in. by 
4 in. by % in., 10.5 lb. per ft., all welded to the sheathing 
and to the bottom base plate for attaching to the end sill. 


side is assembled on the car. The jig is provided with The ends are assembled on flat slab jigs with the 
suitable stops and holders for all members of frame. sheathing outer face down to permit flat welding. 
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Cross-sections showing a comparison of the welded and the riveted types of construction 


The end frame is in the form of a plate bulkhead in 
two sections per car, one to each side, and is made up 
of rolled I-beams and T-posts welded to the sheathing. 
The end frame, with the vestibule frame, forms pro- 
tection against telescoping, and the posts are propor- 
tioned to meet the requirements of sections 18 and 19, 
P. O. D. specifications. 

The sheathing is %-in. copper-bearing steel in one 
width per section, pressed to form the door post at one 
edge and welded to an I-beam post at the other edge. 
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The vestibule is made up of bulb-angle end posts and 
sheathing, connected at the bottom by part of, the buffer- 
beam box girder to form a complete unit for sub- 
assembly. Vestibule end posts are 7-in. by 3%4-in. bulb 
angles, 18.4-lb. per ft., securely welded to the buffer- 
beam box girder at the bottom and to the vestibule ceil- 
ing at the top. 

The sheathing is *4g-in. copper-bearing steel pressed 
to form door posts at the outer edge and welded to a 
bulb angle at the inner edge. A strip of sheathing about 
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8-in. wide is assumed to act as part of the post to resist 
bending. The bottom of the sheathing is welded to an 
extension of the buffer-beam box-girder top cover, the 
continuity of this member through the post web being 
obtained by welding to both sides of the web. The 
vestibule is built as a sub-assembly on a jig with the 
outer face down to permit welding flat. 


The Roof 


The roof is made up of lower, side and upper sheath- 
ing supported on truss-type carlines resting on two base 
angles at the sides. Carlines are of truss form built up 
of five separate trusses having a bottom chord of 13¢-in. 
by %-in. by %-in. angles, the top chord being a strip of 
roof sheathing which is assumed to act with the truss 
when connected to the bottom chord by diagonals of 
X-in. round rod continuous in each of the five trusses. 
Diagonals are welded to both chords at flat spots about 
2-in. long. The five trusses are connected together at 
the corners and to the base angles by flat plate gussets 
after separate sub-assembly on a suitable jig to form a 
structure of great strength and rigidity for its low 
weight. 

The lower roof sheathing is 16-gage copper-bearing 
steel applied in one width and seven equal lengths, and 
shaped to fit the radius of the carline by rolling. Joints 
are arranged to stagger the carlines and are made by butt 
welding on the top surface with a 2-in. by 1%-in. butt 
strap underneath tack welded to the sheets. The sheath- 
ing is welded on the under side to the carline diagonals 
and gussets and tacked to the base angles. 

The side roof sheathing is 942-in. copper-bearing steel 
pressed Z-shape, flanged top and bottom, applied in 
eight equal lengths and welded to columns and the upper 
and lower sheathing. The joints are made similar to the 
lower sheathing. The upper roof sheathing is 16-gage 
copper-bearing steel applied in five equal lengths and 
one width to span the upper roof and welded to the 
carlines and side sheathing. The joints are made similar 
to the lower and side sheathing. 

Vestibule roof framing consists of two side panels of 
349-in. copper-bearing steel having shelf angles welded 
to the face to carry the sheathing which is supported on 
the upper roof by 3-in. by 214-in. by %4-in. T’s rolled 
to the shape of the roof and welded to the roof cross 


framing. The sheathing is 16-gage copper-bearing steel 
applied in one width on the lower roof and in four widths 
on the upper roof with lap splices. 

Longitudinal and transverse joints of the straight 
parts of the roof over the body are welded by automatic 
welding heads with guiding tracks for wheel of bead 
carriages as is done on battledeck flooring. (A. I. S. C. 
Bulletin No. 3). The roof framing is built on a jig as 
a sub-assembly with suitable holding stops for all mem- 
bers. The vestibule roof is built in a manner similar to 
the two sub-assemblies. 


The Trucks 


The trucks are of truss side framing construction built 
up of flat plates and rolled shapes. Fibre stress is 
limited to 12,500 Ib. per sq. in. for members subject to 
primary stresses only with 20 per cent additional for 
members subject to both primary and secondary stresses. 
(P. O. D. specifications, Section 6. This provides for 
28 per cent for shock which is customary in trucks.) 

The side frame is made up of %-in. plate cut out by 
a cutting machine to shape and reinforced at the top and 
bottom by flanges of the same thickness welded to plates 
to take care of horizontal stresses due to the action of 
centrifugal force when the car enters a curve. Special 
attention is given to securing an adequate section through 
the spring cap to resist spreading of the pedestal jaws 
due to the impact of the emergency application of the 
brakes. 

The pedestals or guides for the journal box are formed 
by a yin. 9.8-lb. channel welded to the spring cap 
which is formed by hot rolled seamless tubing 10 in. in 
diameter welded to the edges of the opening in the side- 
frame plate and to the side frame and transom gusset. 
This gusset also serves as a support for the brake-hanger 
bearings. 

The transoms are of flat plate 15 in. by 1 in. welded 
to the side-frame web and flanges with suitable bearings 
for bolster-hanger pins. The horizontal flexibility of 
a flat plate for this member is an advantage as it reduces 
the destructive concentration of stress at the point where 
the gusset is attached, set up when an impact on any 
wheel tends to throw the truck frame out of square. 
This design of transom is in use in rapid-transit service 
and has given satisfaction. The end frames are 5-in, 
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6.7-lb. channels secured to the side frames by flat gussets 
and having brake hanger bearings welded to the flanges. 

The bolsters are of 12-in. by 10-in. Carnegie beam 
sections, copper bearing 124 N, 53 lb. per ft, with a 
hole cut out in the centre for the king pin and 6-in. 
rolled seamless tubing welded in to permit the king pins 
to pass through and anchor the body to the truck. The 
spring plank is a 12-in. channel, 20.7 1b. per ft. Truck 


Table I—Comparison of Estimated Weights of Underframes 
Riveted Design 


Lb. 
2 center sills, 15-in. channel, 40 1b., 70 ft........:.--...--.e eee 6,130 
2 center sill web plates, 24 in. by ¥% in. by 70 i AER 4,280 
2 bolster castings, at 250 Ib. each.......... cece cee cee cee tween 500 


44 floor beams and connections, 4-in. channel, 5.4 1b., t ft. 9 in. long 1,100 


6 floor stringers, pressed Z, 6 in. by ane in, by 70. flioccsed betce ,600 
2 side sills, 6-in. Z bar, r EPY A l r E 1 SEE EE TOTEE 200 
2 bolsters, 105 1b., P T O A N EAA 1,890 
7 intermediate anen. including end sills, 38.7 1b., 9 ft..... 2,440 
2 buffer housings, at 1,228 Wb each. So Bete cs oh webs nav eehee 456 
22,596 
Welded Design 

1 center sill, 15 in. by 11 in., copper bearing steel, 91 Ib., 76 ft. 8 in. 6,880 
2 floor stringers, 3 in., 15.7 ‘b., TO lerese e chops AAS accion eich 800 
2 floor plates, 110 in. ‘by 3/32 in. by (gs BE ee ae ne apn IO 735 
2 side sills, S-in. by 3-in. by 5/16-in. angles, 70 ft................ 1,150 
A crossmembers, including end sile; 16.2 1b., 9 ns 10 in....... eee 1,120 
uffer beams, 86 1b., 4 ft. 6 in....... ee ce eee eee 77 

3 buffing-gear housings, 12 Me 3 Et POAR NEE Gc fin) eek seco 72 
2 draft-gear housings, 85 1b., 4 ft... 0.00.0 cece eee eee eee 670 
12,202 


fi PANS scare sia SSI aerate cae bate eefe gb ee aoe 4 1202 


Estimated saving in weight of the welded design, 10,394, or 40 per cent. 


Estimated Weight of the Car and Truck Structure Only 
Riveted Welded 
desi desi 
(ib. (Ib. 
Estimated weight of the body (less equipment)...... 52,600 31,600 
Estimated weight of the trucks (less wheels and axles) 8,500 5,100 
Total? orroe oean Peet aN eee aee E EAA À 61,100 36,700 


Estimated saving in weight in the welded car (body and trucks).. 24,400 
Ee 
Estimated weight saving in the entire welded car................ 34,794 


side frames are built up horizontally on a suitable jig 
and are assembled into the complete frame by welding 
the transoms and end frames to the side frames i in an 
assembly jig to insure squareness. 

In making this comparison an estimate of the weights 
of the two underframes is made and the reduction in 
weight of steel in the welded underframe is expressed 
as a percentage of weight of the welded underframe. 
This percentage is then used to determine reductions 
in weight of the structure only for the welded car and 
trucks, from an assumed weight of steel in a welded 
car and trucks, as this percentage will average for all 
groups, being slightly high for the ends and vestibules 
.and possibly low for the floor, roof, and trucks. The 
weight of the steel in the welded car and trucks thus 
obtained, together with the assumed weight of the riv- 
eted construction, will be used as a basis for figuring 
shop costs, overhead, etc., so as to arrive at final figures 
for costs of both designs. 

Tables I and II show comparisons of estimated 
weights of riveted and welded designs of cars and esti- 
mates of manufacturing costs, respectively. 

The savings shown in the’ tables are in the structure 
of the car and trucks only. The weight of the com- 
pleted car, ready for service, is 110,600 1b., or 68.4 per 
cent of the riveted car weight of 135,000 'b., a saving 
of 31.6 per cent. The savings in cost come ‘from two 
sources: First, refinement in design made possible by 
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the arc-welding process, and, second, the concentration 
of manufacture over a smaller space and fewer trades 
and materials, necessitating lower capital expenditure 
and overhead. 


Advantages of the Welded Car 


The first cost, the reduction on which has been shown, 
is further lowered by the smaller percentage of profit 
to manufacture made possible by speed of procurement 
of but one kind of material—rolled steel—as well as 
by speed of manufacture by arc welding, resulting in 
quicker turnover. Lower first cost also permits the 
purchase of more units. 

Reduced weight permits higher speeds or more trains 


. for the same fuel consumption or reduced fuel con- 


sumption for the same number of train-miles. Lower 
wheel loads decrease wear on tracks. 


Improved appearance of smooth surfaces has consid- 


Table II—Estimate of Manufacturing Costs of 
Both Designs of Car and Trucks 


Riveted Design 


Shop cost of fabricating steel, including erection, at $1.15 per 
61,110 x 1.15 


100 Ib. (Ketchum) oo as $705.00 
Overhead at 85 pet Cet... iccc vase ey ce ewi deaed eee eke dawns 598.00 
*Cost of patterns for castingS............60006 cece eee e eee 26.00 
*Cost of drafting, at $.45 per 100 Ib........-..6-- 1 ee eee eee 11.00 
“Cost of dies for hot pressings............ 2.00. cceee erences 80.00 

$1,420.00 
Welded Design 
Shop cost of fabrication of steel............ eee eee eee ewe $75.00 
Shop cost of setting up...... 20.0... cee cece eee eee eee 55.00 
Shop cost of 
Automatic welding: 
780—34-in. fillet, at $.0291 per ft............ $23.40 
590—No. 12 gage fillet, at $.0117 per ft 5.90 
410—No. 16 gage ay FL Baa per 2.91 
50—3/16-in. butt, at $.03 per ft........ -. 150 
230—No. 12 gage butt, on Fisy per ft....... 4.30 
160—No. 16 gage butt, at $.0111 per ft....... 1.78 
Totals. a antan aeaa sts aks iaeaa Moho 39.79 
Band i welding: 
200—% -in. fillet, at $.094 per ft............-- $18.80 
150—. Yo. 12 gage fillet, at $.063 per ft........ 9.45 
100—No. 16 gage fillet, at $.034 per ft........ 3.40 
60—No. 12 gage butt, at $.083 per ft........ 4.98 
40—No. 16 gage butt, at $.042 ere 1.68 
Miscellaneous welding, plugs, torch and machine 
CURRIN E EE sd es tee EEE E EA 0 
Total oenn rinna AEE ENANS TRANSAR 82. 
Total shop costS........-..eee eee cree eee $252.20 
Overhead at 60 per cent.......... ee ccc cee ec eee e teeta 153.00 
Cost of drafting, at $.20 per 100 Ib.............ee eee ee eee eee 3.00 
Cost of extra supervision on welding............. ccc cess eee 35.00 
Total manufacturing costs........ 00... c cece cece eee eee eee $443.20 


Manufacturing costs of riveted design... 


- $1,420.00 
Manufacturing costs of welded design... - 443.20 


Saving of welded over riveted design...... $976.80, or 68.8 per cent. 


* Cost of these items for one car arrived at by pro-rating total cost 
over an order of 25 cars. 


erable advertising value and is easier to retain by simpli- 
fying cleaning. 

The increased passenger comfort obtained by lesser 
vibration of the welded car, by reason of refinement in 
design and tighter construction, increases good will. 

Longer life and decreased maintenance are assured 
by the elimination of riveted lap joints in thin material 
which permit moisture to enter and corrosion to set up. 

Ease of repair, due to the use of standard shapes and 
flat plates and the complete arc-welding equipment and 
personnel possessed by the railroad companies. 

The flexibility allowed in design and manufacture; 
changes in the drafting room and shop being much more 
readily made than in riveted construction. 
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Ratios of 


Modern Locomotives* 


Part II 


Simplified Method 
It can be seen that if the above-described method? is 
carried out on the basis of crank speed in r.p.m. (Table 
III), the calculation can be simplified by combining vari- 
ous constants into a single one, and obtaining the indi- 
cated-horsepower and tractive-effort figures directly. We 
already have the following relations: 


EQl—s) E 
(= =e E ieee a ae ee (6a) 
Sa Se 
EB eat BB. isis oe teurt u a ue eR ek [7] 
Table II 
Cole evaporation (Ee). . ...eseooe. 54,662 lb. per hr........... 
Revolutions Pz, minute (s). 50 100 150 200 250 
Coefficient of evaporation (8) 0.65 0.91 1.05 1.07 1.00 
Total evaporation (E)....... ... 35,530 49,742 57,395 58,488 54,662 
Piston speed, ft. per min....... .. 233 466 700 933 1166 
Steam rate, lb. per i-hp.-br...... 25.4 21.3 20.3 19.9 19.7 
Boiler horsepower, indicated (Ps) 1398 2335 2827 2939 2774 
Speed, m.p.h. (V).....-.0eeees 11.75 23.50 35.25 47.00 58.75 
Boiler tractive force, indicated, Ib. 44,616 37,260 30,074 23,449 17,706 
Table III 
Cole evaporation (Ee)......... yee e.e... 54,662 1b. per hr........... 
Revolutions per minute (#)..... 50 100 150 200 250 
Coefficient of evaporation Bhs: 0.65 91 07 
Total evaporation (E).......... 35,530 49,742 57,395 58,488 54,662 
Steam rate, Ib. per hp.-hr. “(Sa ) 25.0 11 20.2 19.8 19.6 
Indicated hor: wer (Ps)...... 1421 2357 2841 2954 2788 
Speed, m.p.h. Vv). Oe 11.75 23.50 35.25 47.00 58.75 
Indicated tractive force (Ts)... 45,351 37,611 30,223 23,568 17,795 
375P: 
Tir m ia a a Aa A S [5i] 
y 
Dn 
= e neo EA EE (9} 
336.134 
Consequently 
PG em Bai iio diols, MOS a HERO (10) 
ea 
and 


3758 x 336.134 Es 126,050 x 8 Ee 
Sexn DO Sexan D 

or denoting the factors preceding E, in [10] by M,, and 

preceding E,/D in [11] by M, we may write 

Pom Myx Bow... e cee eeec ec ee eens 112] 


{= 


me t XxX — ETTE TTEETETET (13] 
7 Mix eesse .. +» [13 


The values M, and M, may be called the “horsepower 
modulus” and ‘ ‘tractive-force modulus,” respectively, and 
they may be calculated from the above definitions, 
namely, 


MM ye E E E EL EENS E [14] 


126.050 x 8 
Sax 


Coefficient 8 and the steam rate S, are functions of 
the crank speed n; therefore M, and M, are also func- 
tions of n and may be calculated on the basis of the 


* Conclusion of an abstract of a paper presented at the annual meeting 
of the American Society of Mechanical Engineers at New York. Con- 
tributed by the Railroad Division. 
t The author is consulting engineer of the American Locomotive Com- 
pany and non-resident professor of locomotive engineering, Purdue 
Iniversity, 
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previously stated values for these variables (Table I and 
Fig. 4). They are given in Table IV. 


Speed (Miles Per Hour) 
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Thus the calculation of horsepower and tractive effort 
reduces to the operations indicated in Table V, the re- 
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sults being practically identical with those of Table III. 

If the tractive force is the only curve which is desired 
and the horsepower values are not immediately wanted, 
the calculation can be still simplified by figuring only T, 
and using the modulus M,. 


Table IV 
Revolutions s per, minte (peer 50 100 150 200 250 
Modulus O00 oi. cc eee aie va 5 26.00 43.13 51.98 54.04 51.02 
Moas. ae (See feces DS 65.55 $4.36 43.68 34.06 25.72 


As an illustration of the simplified method, the previ- 
ously mentioned locomotives, for which reliable road- 
test results are available (New York Central L-2, J-la, 


_ Boston & Albany A-1, Timken roller-bearing locomotive, 


and Lehigh Valley locomotives Nos. 5100 and 5200), 


1 See pages 86-90, Railway Mechanical Engineer for March, 1933. 

2 These moduli a apply to locomotives with feedwater heaters; for loc 
motives without feedwater heaters they should be reduced by 7/107 = 6. 54 
per cen 
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have been checked and the results plotted on the charts 
of Figs. 9-14 in relation to crank speed and locomotive 
speed in miles per hour. The performance curves pre- 


Table V 
eseececose 54,662 Ib. per br.......... 
100 150 00 50 
43.13 51.98 54.04 51.02 
2357 2841 2954 2788 
54.36 43.68 34.06 25.72 


37,611 30,222 23,566 17,795 


viously referred to are drawn on all these charts, and 
the corresponding simplified-method curves are marked 
“1932.” The Cole curves are also given for comparison, 
and on two locomotives the capacity-test curves are also 
shown. It will be seen that the agreement is sufficient 
for practical purposes, and that the simplified method 
gives the maximum performance figures very closely. 
In the case of the New York Central J-la and Timken 
locomotives, the discrepancy shown may have been due 
to the good quality of coal used in the tests. 
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The 1932 curves are drawn in solid lines up to 200 
r.p.m. The agreement is very good, because the test 
results, as has already been pointed out, are very con- 
sistent up to that speed. For average conditions the 
curve will most probably have, at least for performance 
tests, a drooping characteristic, as shown for curves 1932, 
but it is not impossible that it might approach a hori- 
zontal line, shown by dots and dashes. More experi- 


mental data at high speeds will be necessary in order. 


to impart more definiteness to that portion of the 1932 
curve. 

It has been pointed out earlier that the ultimate figures 
for horsepower and tractive effort do not depend upon 


the evaporation coefficient. This can be more clearly 
seen from formulas [14] and [15], in which the ratio 
of S, to 8 is what matters. The steam rates S, as 


Speed (Miles Per Hour) 
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plotted in Fig. 6 are, as has been explained in the proper 
place, figured on the basis of the evaporation coefficients 
of Table I, and therefore their ratio does not depend 
upon the numerical value of either of the two. 

There is no doubt in the author’s mind that tor loco- 
motive horsepower, the boiler evaporation is the con- 
trolling factor, at least for the proportions found in ex- 
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isting locomotives. However, if we imagine a boiler 
of very large proportions, one ‘able to supply more steam 
than we usually get in the most modern locomotives, 
longer cut-offs would become possible, and at high speeds 


Principal Dimensions of Locomotives 


New New 
Railroad eru marata e bes aoaea ae Chee York York Lehigh 
Central entral Valley 
Class, or serial number...........---.0605 J-la L-2 5100 
Wheel arrangement ........-.5-. 02s e eee 4-6-4 4-8-2 4-8-4 
Cylinder diameter, in..............+e+e05 25 27 27 
Cylinder stroke, in....... u...un sss sees 28 30 30 
Wheel diameter, in.......... eee e eee eens 79 69 70 
Boiler working pressure, lb. per sq. in...... 225 225 250 
Weights in working order, 1b.: 
On drivers .......... 182,000 244,000 270,000 
Total locomotive .... 343,200 364,000 408,000 
Heating surfaces, sq. ft 
Firebox 281! 354) 490! 
Tubes and flues....... 0... cece eee eee 4203! 4095! 4932) 
Total evaporative surfaces.............. 44841 4449) 5422) 
Superheating surfaces, sq. ft.............. 1951! 1938! 2256" 
Superheater type 2.0.06. 0c: cee ee eee eee E E E 
Grate area, sq. ft... .. 2... ec cece eee eae 81.5 75.2 88.3 


1 Wetted side. ? Fire side. 
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Boston 

& Lehigh Penn- Penn- Penn- Penn- Penn- 
Timken Albany Valley  sylvania sylvania sylvania sylvania sylvania 
1111 A-1 5200 K-4s E-6s K-2sa L-1s l-1s 
4-8-4 2-8-4 4-8-4 4-6-2 4-4-2 4-6-2 2-8-2 2-10-0 
27 28 26 27 23% 24 27 30 
30 30 32 28 26 26 30 32 
73 63 70 80 80 80 62 62 
250 240 255 205 205 205 205 250 
264,000 248,200 268,000 202,880 133,100 179,900 235,800 352,500 
417,500 385,000 422,000 390,140 240,000 293,200 315,600 386,100 
474 337! 508: 306.8' 232.7! 208! 301.5? 287! 
46371 4773) 4933! 3728.4! 2643.9: 3451' 3728! 4487) 
5111! 5110! 5441) 4035.2! 2876.6! 3659? 4029.5! 4774 
. 2157! 2111? 2243) 1171? 810.6? 989.32? 1171.63 24107 
E E E A A A A E 
88.3 100 88.3 70 55.1 55.4 70 70 
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the mean effective pressures might drop below those that 
are obtained at present for corresponding cut-offs, on 
account of the steam resistances in passages (wire draw- 
ing). It is doubtful whether this would happen on loco- 
motives of conventional proportions, but as a safeguard 
it may be advisable to set a limit for the possible increase 
in maximum horsepower compared with Cole’s cylinder 
horsepower, which for superheated steam is expressed 
by 0.0229 times the area of one cylinder in square inches 
times the boiler pressure in pounds per square inch.® 

In the author’s opinion, that limit could be made 
not less than 24 per cent for engines with feedwater 
heaters, but as a conservative figure, 20 per cent should 


Speed (Miles Per Hour) 
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Fig. 14 
further 
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be recommended until information can be 
gathered. 

Of locomotives for which the charts of Figs. 9-14 
show horsepower and tractive-effort curves, only one, 
the Lehigh Valley No. 5200, had a boiler sufficiently 
large to show an increase over the Cole formula of more 
than 20 per cent. Curve 1932 of Fig. 14 was therefore 
drawn in such a way as to have a peak point only 20 
per cent above the Cole figure. 

As was pointed out at the beginning, the object of this 
paper is to suggest a simple method for figuring horse- 
power and tractive force for modern locomotives. To 
this class belong locomotives with type “E” superheaters, 
feedwater heaters, and valve motions with about 8% in. 


3 A. L. Co. Handbook, 1917, p. 54. 
x 
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of valve travel. This presupposes that the superheater 
heating surface assures sufficient superheat, which in 
locomotives with the type “E” superheater is about 250 
deg. F. If locomotives have higher superheats, the 
power may increase, but it was not thought advisable to 


give constants for various superheats for the reason 
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that before a locomotive is tested, its superheat is not 
known, and therefore these constants would not be help- 
ful in calculating the horsepower of a locomotive before- 
hand. It would be logical to base such constants on the 
relation of the superheating surface to the evaporative 
heating surface, or to the amount of generated steam, 
but a comparison of these ratios with test results of 
various locomotives had not been conclusive. 

For locomotives of older design, with type “A” super- 
heaters, new constants could be worked out similar to 
those given in the paper, but it is suggested that for 
these latter locomotives the Cole formula should be used. 
Until the new method has proved to be practical, the 
Cole formula should be used for locomotives with Type 
A superheaters. This should not imply, however, that 
Type A superheaters can never develop the horsepowers 
recommended by the new method. Locomotives are 
known that have given very high performance figures 
with type “A” superheaters on good coal. 


Tractive Effort - Pounds 


o 
0 5 


[Note:—In Part I of this article, which appeared in 
the March issue, two errors have been noted. The word 
“fuel” in the third line of the second paragraph in the 
right-hand column on page 89 should be “steam”. “Ec 
= 54,662” rather than “E = 54,662” as given in the sixth 
line of the second: paragraph in the right-hand column on 
page 90.—Editor. | 
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A. R. A. 50-car air-brake test train passing over an automatic track trip at high speed 
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Journal Bearing Performance 
Improved By Research 


URING the past 50 years no change of major im- 

portance has been made in the basic principle of 
the friction journal bearing unless it be the addition of 
the soft metal lining. Many improvements have been 
suggested and some tried out, most of them based upon 
the idea that radical changes in the design of the parts 
would be the only solution to improvement in operation. 
So little real information was available concerning the 
operation of friction journal bearings that the Railway 
Service & Supply Company, Indianapolis, Ind., decided 
to equip a special test plant devoted specifically to 
journal bearing research as related to design and opera- 


LLL 
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Journal bearing test machine for indicating load, speed 
and power consumption; bearing and 
packing temperatures 


tion. This test plant, which was described in the 
March, 1931, issue of the Railway Mechanical Engineer, 
has been in continuous operation since its completion 
about three years ago. 

The specific work carried on in it has greatly acceler- 
ated experience in design, operation and practice. It 
is the purpose of this article to tell briefly the story of 
this development and the facts upon which the principles 
are predicated. The mass of data reflecting horsepower, 
coefficient of friction, oil-film thickness and the tempera- 
tures of the bearing, the oil film and the packing, all 
of which are only symptoms for proper diagnosis, may 
be considered superfluous; the important point is the 
constructive development resulting from their analysis. 

For the purpose of this investigation a standard 51⁄4- 
in. by 10-in. journal was used and this bearing was oper- 
ated under loads up to those existing under a 100,000- 


122 


Test plant investigations over 
three-year period show the way 
to greater efficiency from pres- 


ent type of bearing 


lb. capacity car with four-wheel trucks. Speeds were 
used from 5 m. p. h. to 70 m. p. h. All investigations 
were conducted with a standard journal box and wedge 
and the standard method of packing with oil and waste, 
both the oil and waste being of a grade and quality gen- 
erally representative of the best now in use. 

Early in the investigation it was discovered that the 
present dust guard insured no certainty of oil supply 
and, as a result, was detrimental to the performance of 
the journal bearing as a whole. The present dust guard 
failed completely to keep oil in the journal box or to 
keep dirt and water out. Therefore, a dust guard was 


developed which provided an oil seal to prevent the oil 
from leaking around the axle and also to prevent oil 
from leaking by the inside face of the dust-guard cavity. 
This design provided for ready application to any stand- 
ard A. R. A. journal box and was subsequently used in 
all of the tests involved in this investigation. 

The facts developed from this research can be crystal- 


Oil seal to prevent oil from leaking around axle and by 
the inside face of the dust-guard cavity 


lized by citing the performance of three bearings: Bear- 
ing No. 1, a standard A. R. A. bearing accurately 
broached to a full crown and proper wedge fit; bearing 
No. 2, a standard A. R. A. bearing accurately broached 
to a crown of 2% in. and a proper wedge fit, and bear- 
ing No. 3, a standard A. R. A. bearing machined as to 
bearing surface, with provision for oil circulation 
through the bearing and likewise with a proper wedge fit. 

Bearing No. 1 is similar to bearing No. 2 worn to a 
full crown. Both of these bearings represent a greater 
degree of mechanical accuracy than encountered in the 
general run of bearings in use today. These bearings 
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were carefully broached, machined as to wedge fit, and 
then broken in by running for a considerable period of 
time, the idea being to establish the ultimate to which the 
present bearing could be expected to perform regardless 
of whether the workmanship required to produce such 
a result was practical or not. Bearing No. 3, which in 
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Left—Bearing No. 1 before operation with oil supply cut 
off by removing the packing from the box—Load, 
16,320 1lb.; speed, 25 m. p. h.; Right—bearing 
No. 1 after 30 sec. operation without pack- 
ing—lining wiped and scored, bearing hot 


general appearance and dimensions is a standard A. R. A. 
bearing, is yet quite different. 

With clean oil and waste in the journal box maintained 
to the proper degree of saturation, an abundant supply 
of oil is always brought to the bearing by rotation of the 
journal. However, the standard bearing scrapes this 
oil off and it falls back on the waste on the rising side. 
This special bearing, No. 3, by virtue of the vacuum 
brought to the inbound side of the journal through ducts 
contained within the brass itself, fills the bearing pocket 
with oil and passes the additional flow through the 
bearing to the pocket on the outbound side and thence 


Windage 
-e 


— 


Windage 


back to the waste. By this, several important improve- 
ments are accomplished. 

The oil thus circulates completely through the waste 
from one side of the box to the other, transferring bear- 
ing heat to the waste which equalizes the temperature of 
the waste and the bearing to a lower average temperature 
than is otherwise obtained. This transfer of heat and 
circulation improves the flow of oil to the journal using 
the accelerated oil flow as a cooling medium. In addi- 


tion, there is always in the bearing, as a result of previous 


Left—Bearing No. 3 before operation with oil supply cut 
off by removing packing from box—Load, 16,320 Ib.; 
speed, 25 m. p. h.; Right—bearing No. 3 
after 30 min. operation without packing 
feeding oil, lining not wiped 


rotation of the journal, an abundant, supply of oil avail- 
able for lubricating the bearing upon movement of the 
journal. Further, the packing does not become extremely 
dry on one side and wet on the other, as with the stand- 
ard bearing. Additional mechanical functions are the 
even distribution of oil over the surface of the bearing, 
because of the longitudinal pockets in the bearing, and, 


Two sectional views showing a comparison of actual et circulation with the standard and the improved journal 
earing 
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because of relieved pressure and the presence of the 
vacuum, a great reduction of end leakage of oil from the 
bearing. 

In comparing the bearing areas of these three bearings, 
it will be noted that bearing No. 1 has 44.11 sq. in.; bear- 
ing No. 2, 22.50 sq. in., and bearing No. 3, 23.36 sq. in. 
It has always been considered that 300 to 400 Ib. bearing 


Three bearings, the performance of which crystallizes the 
facts developed from research into bearing operation 
—Size 5%-in. by 10-in. A. R. A. with connec- 
tions for reading oil-film temperatures 


pressure per sq. in. was the most desirable from the 
standpoint of friction and wear. Bearing pressures of 
these values exist with bearing No. 1. Bearing No. 3, 
under the same condition of loading as bearing No. 1, 
has bearing pressures twice as great. The fallacy of the 
present theory is best exemplified by comparing the 
resistance in pounds per ton of journal friction at 50 
miles an hour with varying loads and again under a 
condition of maximum load and speeds of 5 to 70 miles 
an hour for bearings Nos. 1, 2 and 3, all conditions of 
oil, waste and temperature being held identical. 
Journal friction, as expressed in horsepower or re- 
sistance in pounds per ton, is the item of most importance 
in the minds of railroad men. It happens to be the 
crime for which the journal bearing has been most gen- 
erally accused. Because of the wide range of speeds 
and loads used in these tests and because journal fric- 
tion only is shown, there are no figures from other 
sources with which they can be compared. The nearest 
comparison is that of various published figures known 
as rolling friction in pounds per ton derived from va- 
rious dynamometer-car tests. Any such comparison 
makes it quite obvious that journal friction, as reflected 
by the results of this research, is but a fraction of total 
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rolling friction. Once reduced to the minimum obtain- 
able with the best constructed bearing, journal friction 
is not a limiting factor in operation and is certainly far 
removed from the limiting factor that it has heretofore 
been supposed to be. It can also be seen that the best 
bearing construction can adequately meet conditions of 
speed and load that have heretofore been considered 
beyond its limitations. 

One limiting factor of the operation of the standard 
A. R. A. bearing, however, is justified, but is likewise 
easily remedied. . It has generally been conceded that 
after standing for some time the standard A. R. A. 
bearing was not lubricated until it again ran for some 
distance. Bearing No. 1, after operating for a consider- 
able period of time, was stopped under full load and 
allowed to stand twelve hours. At the end of this time 
all journal-box packing was removed from the box. The 


A properly broached engine-truck bearing of the improved 
type 


journal was accelerated to a speed of 25 miles an hour 
and in less than one-half minute the bearing surface of 
this bearing had reached a wiping temperature and the 
horsepower required to run the journal at 25 miles an 
hour would not operate the journal at 8 miles an hour. 
A similar test under identical conditions was made with 
bearing No. 3. Bearing No. 3, however, operated for 
thirty minutes. 

Bearings of the design of No. 3, to the extent of sev- 
eral hundred, have been applied to passenger and freight 
cars, engine tenders, trailers and engine trucks. Two 
modern road locomotives are operating with oil lubricated 
driving boxes. Nothing has developed in these service 
tests to indicate that this design is inadequate for the 
service intended. There is ample indication that the test- 


Bearings of design No. 3 after 100,000 miles in passenger service - 
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plant development has adequately anticipated the re- 
quirements of service. 

An example, illustrative of what can be accomplished, 
is the application of eight 514-in. by 10-in. journal bear- 
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Comparison of journal friction by resistance in pounds 
per ton of journal load—Constant speed, 50 
m. p. h.; journal loads, 2,000 to 16,000 1b. 


ings to a passenger car, five of which bearings were re- 
moved and photographed after 100,000 miles of service. 
These bearings were then put back into service and have 
since accumulated a considerably greater mileage. In the 
course of making this mileage these bearings were re- 
moved because of wheel changes and reapplied three 
different times. 

It can be seen that the developments outlined in this 
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Constant Journal Load 
16,352 Lb. 
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Comparison of journal friction by resistance in pounds per 
ton of journal load—Constant load, 16,352 1b.; 
speed, 5 to 70 m. p. h. 


article have been the result of progressive research and 
step-by-step changes in the construction of existing 
journal box equipment. The indications are that these 
developments will contribute materially to a reduction in 
lubricating costs as they involve oil, waste, bearings, and 
the labor of service and inspection. The discoveries as a 
result of research in the test plant and borne out by 
tests in actual service over a period of some months 
indicate the possibilities of reducing mechanical failures 
attributable to bearing performance and lubrication. The 
improved lubrication possible in this type of bearing as 
a result of better circulation of the oil may be expected 
to reduce axle wear and the power consumption in haul- 
ing trains to the extent that journal friction is actually a 
actor. 
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Better Railway Car 
Truck Springs 


By Cyrus J. Holland * 


The need for better riding springs for freight-car 
trucks has been recognized for about 12 years. In 1921, 
the Car Construction Committee of the Mechanical Divi- 
sion of the American Railway Association recommended 
new springs designated as Classes L, M, N and O, for 
the 30-, 40-, 50- and 70-ton trucks, respectively. In 
addition, tentative-standard spring P was included for 
the 100-ton truck. 

At that time, the theory was that additional spring 
capacity was necessary. Following up this idea, truck 
side frames, providing extra space for springs, were 
designed and offered to the railroads and hundreds of 
thousands of freight cars were equipped with these ex- 
tra spring space truck side frames. 

During the past several years, it has developed that 
additional spring capacity alone does not solve the 
trouble. It is now generally recognized that one of the 
primary causes of unsatisfactory performance of present 
standard truck springs is bouncing. Given a correct 
analysis of a problem, the solution can be found. What 
the railroad man (whether he be in the mechanical or 
maintenance-of-way department, because track as well 


Load 


Deflection 


Compression and release lines for helical springs (left) 
and for helical—volute springs (right)—Note area 
representing absorption in the latter 


as car and lading is damaged by bouncing) wants to 
know is: Why do springs bounce? The answer is: 
Periodicity. Periodicity may be defined as that rate 
of oscillation (inch-minute units) acquired by a spring, 
consequent upon the sudden removal of the load before 
it attains rest. The measure of periodicity is a measure, 
therefore, of the easy riding of the spring, for the lower 
rate of oscillation or, in other words, the longer the 
period of one oscillation, the more smooth riding will 
be the vehicle to which it is attached. A stiff, solid 
spring of corresponding low static deflection will be 
a very hard riding spring. Such a spring has a high 
periodicity, with a consequent short oscillation timing. 

Until the advent of high train speeds, periodicity in 
railway truck springs was given relatively little atten- 
tion, probably because the necessity was not apparent. 
Periodicity is a property of deflection and deflection 
varies with load. T. H. Sanders, in his book ‘Laminated 
Springs”, from which most of the foregoing relating to 
periodicity, has been taken, states: “Periodicity varies 
inversely as the square root of the static deflection and 
all springs having the same deflection have the same 


* Peoples Gas Building, Chicago. 
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periodicity.” Note the word all before springs. He 
goes on the say: “The rates of oscillation of all systems 
of spring suspension are necessarily dependent on grav- 
ity, and the formulae relative thereto follow accordingly, 
those for pendulums and the like. It must be under- 
stood that periodicity implies oscillations as distinct from 
vibrations, the true definition of the term vibration be- 
ing the movement of a pendulum from one end to the 
other end of its swing, a uni-directional movement; 
whereas, an oscillation embraces this movement plus the 
reverse movement to the starting point, which complete 
travel requires twice the time of a vibration. For in- 
stance, a standard clock pendulum makes 60 vibrations 
per minute, but 30 oscillations per minute, and this latter 
figure, 30, is its periodicity. 
“The pendulum formula is as follows: 


/L (in feet) 


Time of vibration (seconds), v = m 5 
gravity 


“The obtaining of periodicity, which is oscillations per 


Combination helical-volute truck spring designed for 
maximum cushioning and stabilizing effect—Left, 
passenger type; right, freight type 


minute, needs a reformation of this into the following 
terms: 
/L (in feet) 
Periodicity, P = 60 +22 /—————— A 
V gravity 

“With gravity (a constant) as 32.2 ft. per sec., per sec. 
and L in in., and changed into D as representing static 
deflection, the following is obtained : 


ef AD 
pao» (2x31 /— ). 
V 12 X 32.2 
3600 X 12 X 32.2 
Pi ee Se 
39.4 D 
/35300 
= /—. 


v 

Alternately, and working from a known periodicity, 

35300 

me 
From the above, we get a clear understanding of what 
causes bouncing. Track joints and other irregularities 
synchronize at certain speeds, with the then period of the 
truck springs at their then static deflection. Practically 
all freight-car truck-spring groups are made up from two 
standard A. R. A. helical coils. If static deflection, or 
the load or weight on the spring did not govern the period 
of the spring, all A. R. A. springs should bounce at the 
same speed. They do not. The reason is that the load 
on the springs is not the same for each car in the train. 
Each load gives a certain static deflection to the springs 
and for each increment of static deflection the periodic- 

ity is different. 
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Tb., is given as 1,011. 


Increasing the spring capacity reduces the deflection 
and correspondingly increases the periodicity; in other 
words, if bouncing is experienced at a certain speed, in- 
creasing the spring capacity will reduce the deflection 
and raise the periodicity so that a higher speed will be 
necessary to synchronize with the higher period due to 
the smaller deflection. That accounts for extra spring- 
space trucks being free from bouncing for a time, where- 
as they do bounce now. 

Every vehicle has a period of oscillation for every 
increment of deflection of the springs on which it rests. 
When the frequency of oscillation of the springs coin- 
cides with the frequency of impacts due to track joints 
or other irregularities, which includes wheels out of 
round or rails not perfectly plane, bouncing will result. 
An initially small oscillation will build up to dangerous 
magnitude in a very short time. 

To illustrate the effect of increasing the spring capac- 
ity, let us examine the present standard and the pro- 
posed standard A. R. A. springs. The present A. R. A. 
standard spring group for a 50-ton car has, according to 
Circular D. V.-768, dated May 23, 1932, a capacity of 
63,396 lb. The static travel at normal load, viz., 38,000 
This static deflection corresponds 
to a periodicity 186.86. With rails 33 ft. long, a speed 
of 35 m.p.h. would pass the car over 186.67 joints per 
min., which practically corresponds to the period of the 
springs under normal load and the car would bounce. 


Now assume the same car equipped with the new 
springs proposed in the circular referred to above. The 
cluster capacity is given as 89,932 Ib. and the deflection 
under the same normal load, viz., 38,000 1b., is .581. 
This deflection corresponds to a periodicity of 244.42. 
Again with 33-ft. rails, it would require a speed of 45.83 
m.p.h. to pass the car over a corresponding number of 
joints per min. We have eliminated the tendency for the 
car to bounce at the old speed, but what about the empty 
car or light loads? We have made the springs so stiff 
that the light car and light loads are virtually riding on 
a solid foundation instead of being resiliently carried 
and, as soon as we increase the speed of the train to 
46 m.p.h., the car will bounce with the new springs un- 
der the same load as it now bounces with the old springs 
at 35 m.p.h. The difficulty lies in the fact that with heli- 
cal springs (elliptics also) the load is proportional to 
deflection. In other words, the load-deflection curve is 
a straight line. What we need is a real curve. So that 
the light car and light loads may be properly sprung, 
the load should increase slowly in relation to deflection, 
during the first portion of the compression, and the load 
should increase more rapidly in relation to deflection 
during the last portion of compression, in order to take 
care of maximum loads and to prevent the springs 
going solid. If we had unlimited travel in which to do 
the job, it could be done with springs in which the load 
is proportional to deflection. However, we have to do 
the job in a travel not exceeding 2 in., because coupler 
heights cannot vary more than that amount. The new 
A. R. A. helical truck springs have a travel of only 13 
in. It is obvious that the smaller the amount of spring 
travel that will do the job, the less the wear will be 
between the truck columns and the bolsters, and the 
easier it will be to maintain coupler heights. 

Passenger cars, in which the weight to be sprung is 
practically constant, irrespective of whether the car is 
empty or loaded, permits of designing the spring with 
much greater deflections. However, it is a fact that 
many of our passenger cars are not sprung as well as 
they could be. In most instances, the springs are too 
stiff. When complaints were registered that some car 
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is riding hard, the rule-of-thumb method of correcting 
that condition was to put more weight in the car. The 
same result can be had by a proper combination of live 
and energy absorbing springs arranged in parallel. 

It has been proposed that a helical spring of variable 
pitch or a double coil spring, with one coil of one de- 
flection and the other coil of a different deflection, would 
have different periods, and that one period would counter- 
act the other. That idea has been proved incorrect. 
Different periods in a spring suspension will combine to 
produce a resultant, just as they do in sound. That is 
the principle on which the superheterodyne operates in 
radio, and it deals with frequencies of oscillation similar 
to those we are considering in springs. 

If we have made a correct analysis of the underlying 
causes of bouncing, the answer to our problem should 
be obvious. It is. The springs we now use on freight 
cars give back practically all the energy put into them. 
What we need is a spring that will absorb some of the 
energy so that it will return less than is put into it. There 
are two forms of load-carrying springs, having a natural 
energy absorbing characteristic. One form, the elliptic 
spring, is familiar to all. The other form, viz., the volute 
spring, is not so well known in the United States, al- 
though it is used very extensively in Europe as a buffer 
spring and also as a load-carrying spring. You may 
wonder why volute springs have not been more generally 
used. Based on my investigation, it seems that spring 
engineers early learned that they could figure helical and 
elliptic springs by means of simple, short, easy formulae, 
with reasonable accuracy. Volute springs, however, 
proved to be a different proposition. The formulae, 
such as there were, were long and complicated and results 
were not consistent. Spring manufacturers, where they 
have made volute springs, have stated within the last few 
years that when they had a volute spring to make, it was 
a case of looking up their records for a similar spring 
and then cut and try. Why wrestle with a spring with 
long, complicated formulae, in which the results were not 
consistent, when they could figure helical and elliptical 
springs that would do all that seemed necessary? How- 
ever, the volute spring has been studied intensively for 
several years past and it can be handled now. A com- 
bination of helical-volute springs (patents pending) will 
provide increased capacity and stabilization. Combina- 
tions of helical springs and friction devices provide 
stabilization, but they are not load-carrying. 

The combination helical-volute springs, illustrated, 
offer increased capacity and stabilization and are ap- 
plicable to all car trucks, passenger as well as freight. 
without modification or change in existing designs. This 
combination also permits arranging the load-deflection 
curve so that the light car and light loads and all loads 
up to maximum loads may be sprung to give easier rid- 
ing, because the load-deflection curve of this combination 
is not a straight line for the total travel. 

Referring to one of the drawings, it will be noted that 
the compression and release lines for helical springs are 
practically identical, this type of spring returning all oi 
the energy put into it. Helical-volute springs, on the 
other hand have a straight line relation between load and 
deflection for about three-quarters of the total deflection, 
and from that point on to the end of the travel, the load 
rises rapidly in relation to travel. Therefore, in this 
form of spring, the load can be carried at about 70 per 
cent of the total deflection, with plenty of reserve capacity 
to prevent going solid. Also, this form of spring gives 
back less energy than put into it. It dampens or snubs, 
and, therefore, has less tendency to bounce. Springs of 
this type are now in test service on refrigerator cars, 
gas-electric rail cars and work equipment. 
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One Hundred Years Ago 
This Month 


(Extraels from the April, 1833, issues of the American Engineer 
and Railroad Journal.) 


April 6, 1833.—RaıLroans IN New York.—The 
reader will be surprised to learn that the aggregate 
capital authorized by law is $27,555,000. The actual 
railroad constructed amounts to 36 miles; and the extent 
now under contract, or in progress, is 36 miles more. 

RAILROADS IN PENNSYLVANIA.—The total of railroad 
completed in that state and now actually making is 41534 
miles. 

April 13, 1833—Our Rattroap.—The Charleston 
mail was delivered in Augusta, on Tuesday morning 
last, at about 5 o'clock, in 2214 hours after it left this 
city (Charleston). The whole distance as now traveled 
is about 145 miles. The steam car accomplished the 
distance of 72 miles in six hours, with three or four 
tons of iron and several passengers. The Augusta 
Chronicle of the 27th remarks, “that this is the quickest 
trip that has yet been performed on the route, and 
affords an earnest of the future success, and rapidity 
of traveling, which will be attained when the entire route 
of the railroad is completed to Hamburg. (Charleston 
Gazette.)” - 

Mr. Torrey’s PATENT SAFETY-APPARATUS FOR PRE- 
VENTING THE ExPLosION OF STEAM BoiLers.—AJA, a 
cylindrical boiler, and rr, the water line inside of it; B, 
a globular float, intended to move perpendicularly, for 
which purpose it has two or more rings, bb, affixed to it, 
through which the rods, cc, pass, being made fast at their 
ends at the top and bottom of the boiler; D, a straight 
rod, or piston, the lower end of which is attached to the 
float B, and the upper, after passing through the stuffing 
box, E, on the top of 


boiler, is fastened to one end of the chain, f, which 
passes over the wheel, G. On the other end is hung the 
weight, H; I is an alarm bell and k the tongue or ham- 
mer which rings the alarm; L, a wheel which communi- 
cates with the hammer k and over which the chain m is 
placed, to which the weight n is hung; O, a ketch com- 
municating with the top of the rod, D, by the cord $. 
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Alloy Steels and 
Obsolete Machines 


New power that has been placed in service on railroads 
during the past 10 years and the still more modern power 
that will surely take the place of many of the now ob- 
solete locomotives in storage is presenting a machine 
shop problem in the railroad field that not all machine 
foremen fully realize. Alloy steels, in one form or 
another, have gradually found their way into locomotive 
construction until they are now accepted as the logical 
materials for many locomotive parts. On the other 
hand, in spite of the fact that the railroads have in- 
vested in new machine facilities, there are in service in 
practically all shops today machines that are not capable 
of keeping up with the service that is demanded of them. 
New tooling equipment and new types of cutting tools 
have been developed for use on modern steels that the 
railroad shop can not take advantage of because the 
machines have not the capacity to perform the work that 
can properly be expected of the new tools and equip- 
ment either in the quality or the amount of the work 
turned out. 

There is a definite trend toward lighter and stronger 
parts in locomotive construction. The demand for faster 
locomotives of greater hauling capacity is merely the 
forerunner of some radical changes in the design of and 
materials used in the locomotive of the future. The 
shop supervisor who is not alive to the changes that are 
being made will one day find himself faced with the 
problem of overhauling modern power with obsolete 
facilities, When the demand for maximum shop out- 
put comes it will be too late to do much thinking about 
what machine tools should be selected to produce the 
biggest return on the investment. 


Preventive 
Maintenanee 


A most striking illustration of the value of modern in- 
spection and maintenance methods is afforded at a mid- 
western engine terminal where power from two divisions 
is turned. It so happens that, as an experiment, one 
division is operated under what may be termed the old 
system, where locomotives are inspected and maintained 
with the idea of merely keeping them running from trip 
to trip until a general shopping is required, whereas the 
other division is operated under a system of quarterly 
inspections at the time of which the power is overhauled 
with the object of keeping it in continuous service with 
a minimum of running repairs until the next inspection 
or until the general repair period. The division operat- 
ing under the quarterly inspection system despatched 25 
per cent more locomotives than the other division, yet 
an analysis of the causes of engine failures over a 
period of a year showed that the number of engine fail- 
ures for a given cause was from two to five times as 
great on the division operating under the old system. 
The fact that locomotives of identical types were oper- 
ating over both divisions and that the profile of both 
divisions is similar makes the comparison a true one. 
.\t an average of 8,000 to 10,000 miles a month, under 
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the quarterly inspection system, locomotives are in- 
spected thoroughly each three months and any parts 
that show any indication of not being able to render 
from 24,000 to 30,000 miles of service without failure 
are immediately replaced. The freedom from annoying 
delays in important service out on the road and the 


greater mileage secured between shoppings for general 


repairs substantiate any claims made for this modern 
idea of preventive maintenance. 


Where Is the Profit 
In This? 


What railroad shop, particularly in the car department. 
does not boast of at least one home-made tool put to- 
gether by means of an air cylinder and some parts from 
the scrap pile? It may be a small wheel press, a bush- 
ing press, a stripping press, a bulldozer or a punch and 
shear but whatever it is it is usually an expensive luxury 
no matter how little it may seem to have cost. Lets 
consider a case that came to our attention recently where 
a shop foreman called the attention of his superior to 
the real need of a press for applying large bushings and 
was told that these were hard times and that he should 
use a sledge. Like many another enterprising foreman 
he knew that he couldn’t do the right kind of a job 
with a sledge, no matter how willing he might be, so 
he started out to build a press out of company materials 
and, what was still less desirable, company time. First. 
was a 50-ton air jack designed for work other than 
pressing in bushings. Then came some parts that had 
been consigned to the scrap pile. The shop draftsman 
contributed several hours of his time in making a sketch 
of the assembled tool and the details of the parts. The 
machine shop foreman was obliged to work in several 
hours of work with the regular locomotive repair work 
to machine the parts and this took the productive time 
of one or two mechanics and machine tool operation, not 
to mention some supervision. Then the millwright fore- 
man had to put a mechanic and a helper on the job of 
assembling the press and give some of his time that he 
might otherwise have devoted to more important work 
to the supervision of the job and finally, after several 
more hours of work by high-priced men in setting it up 
it was ready to do an inferior job of pressing in bushings 
by the inefficient use of compressed air that costs real 
money to deliver from the power plant through many 
feet of pipe to the point where it was used. Along 
comes the valuation department some day and puts it on 
the books as an investment and immediately the com- 
pany begins to pay taxes on it. Then it breaks down 
and more dollars are spent to repair it and—to make a 
long story short—if all the worry and the time and the 
money that was spent in making a bushing press that 
never could deliver an honest day’s work was added up 
the chances are that the company would have spent 
enough to buy two good ones from some reliable manu- 
facturer who knows how to make them. This is the 
result of the frame of mind that some railroad officers 
get into when economy is the watchword. Where is 
the economy in this ? 
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A Suggestion for 
Vermin Extermination 


With many million passengers carried in sleeping cars 
each year, the reason why passengers are free from any 
annoyance from vermin is due to the effective and thor- 
ough means taken to prevent infestation of cars. This 
method is one that is universally applicable and is of 
general interest to hotel men, housekeepers, and any 
others who have similar problems to meet. 

For many years, the treatment consisted of taking 
down all the panels and fittings and painting behind them 
with a mixture of turpentine, alcohol and bichloride of 
mercury—a very expensive procedure as far as labor 
costs were concerned. 

A thorough study of the subject was made and after 
many hundreds of practical tests, it was found that 2 
per cent of phenol (carbolic acid) crystals dissolved in 
No. 42 petroleum distillate made a combination par- 
ticularly fatal to bed bugs but harmless to humans. 
Furthermore, this could be sprayed into crevices and the 
fumes alone sufficed to kill any bed bugs that might 
have crawled there to hide. This treatment of a car 
takes only a short time, as compared with a number of 
hours previously required, and does not interfere with 
other work going on at the same time. A compressed-air 
sprayer is used where there are many cars to treat; 
otherwise, a small tin hand sprayer suffices, such as can 


be obtained at a drug store for fly spray. The faint — 


odor of carbolic acid quickly dissipates and leaves the 
car disinfected as well as free from vermin. 

This mixture can be made up when required or it 
can be purchased already mixed as it is used commercially 
in considerable quantities in flour mills to kill the Mediter- 
ranean flour moth and prevent their laying eggs that 
would hatch out into maggots in the flour. 


Locomotive Mileage 
Reeords 


There has been a marked tendency in recent years to 
endeavor to increase not only the length of locomotive 
runs with attendant high records of monthly mileage but 
also to increase the mileage which locomotives make be- 
tween general shoppings for heavy repairs. In a num- 
ber of instances, modern passenger locomotives have 
accumulated as many as 250,000 miles between heavy 
repairs, and the chances are that this figure will be in- 
creased to 300,000 miles before it is necessary to send 
the locomotives to the back shop for the renewal of flues 
and heavy repairs to the machinery. In fact, one road 
recently reported a locomotive as having made over 400,- 
000 miles at a rate of 8,500 miles a month since the last 
time it was in the back shops for heavy repairs. 
Generally speaking, records such as these represent 
a notable accomplishment in locomotive utilization, but 
it will hardly be maintained that some penalty is not 
incurred in the way of increased maintenance costs due 
to the fact that an excessive amount of reconditioning is 
required at enginehouses which are not usually equipped 
for the most efficient handling of this work. For exam- 
ple, passenger locomotives seldom make more than 60,000 
miles and freight locomotives 40,000 miles between tire 
turnings, which means that a passenger locomotive with 
250,000 miles accumulated between shoppings has been 
in the roundhouse three or more times for turning tires, 
possible renewal of driving-box brasses and light repairs 
to machinery. Obviously, this practice could be con- 
tinued almost indefinitely until the expiration of the four- 
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year period, when flues must be renewed to meet the 
federal requirements. 

Most railway officers feel, however, that the locemo- 
tive-maintenance policy referred to, when carried to 
extremes, results in excessive repair costs, since it usually 
takes longer and costs more to do heavy maintenance 
work in relatively poorly equipped enginehouses than 
it does in back shops. In certain instances where engine- 
house machine-tool equipment is extremely limited in 
power or capacity, locomotives are now sometimes held 
for a number of weeks, while driving wheels, boxes or 
rods are sent to the nearest back shop, repaired, returned 
and reapplied. The attendant delay, excessive cost of 
shipment and handling and consequent increased cost of 
locomotive maintenance per mile are apparent. Off- 
setting this increased cost is the fact that roads owning 
a limited amount of new power which satisfies particular 
operating requirements can doubtless afford to spend 
a certain amount of money in extra maintenance for the 
sake of keeping this power in service, thus avoiding the 
necessity of using locomotives of a less efficient type. 

The Railway Mechanical Engineer would welcome 
discussion of this important subject, which has such a 
vital bearing on locomotive performance, operating and 
maintenance costs. 


How About 
The Other Shop? 


There are those railroad repair shops in this country 
that seem to stand out prominently as compared with 
other shops when the general scheme of handling work, 
individual methods and practices and the spirit of the 
personnel are considered. They are usually the ones 
that are equipped with the most modern facilities in spite 
of the fact that the plant as a whole may have been in 
service for a number of years. As one goes through 
these shops, it is usually found that many ingenious 
devices, not to be found on the market, have been devel- 
oped for handling special work and that methods are 
in use on individual and group jobs that represent the 
best in modern shop practice. It will also be discovered 
that where a comparison can be made directly with meth- 
ods and practices in effect in other shops for the same 
kind of work these shops seem to be able to do the high- 
est quality of work in the least possible time, not to 
mention at the lowest cost consistent with real economy. 
What is the reason for this? 

Real progress in any field of endeavor comes as a 
result of an opportunity to profit by access to the greatest 
number of good ideas. This can be brought about only 
by the interchange of ideas either by personal observa- 
tion or constant study of the details of one’s job. One 
method promotes broad vision and, the other, in time 
tends to narrow the channels in which a foreman moves. 
It seems to have been a rather peculiar trait of the men 
in the railroad shop to limit their ideas of locomotive 
and car maintenance methods to their own shop or their 
own railroad and, as a result, there is probably no indus- 
try in which a wider variety of methods for doing the 
same kind of work will be found. By contrast, the 
rapid mechanical progress of the automotive industry 
has been due, in no small measure, to two factors: The 
changing of personnel from one plant to another as a 
result of changes in the industry and the fact that pro- 
duction and shop engineers and works managers spend 
a great deal of their time in the observation of practices 
in plants other than their own. : 

Too many railroad shop supervisors seem to have an 
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idea that the best methods for doing a given job are tc 
be found in their own shops and when the opportunity 
presents itself to study the methods used in other shops 
and to exchange ideas with supervisors on other roads 
and in other industries, they do it in a more or less criti- 
cal spirit of comparison and, as a result, lose the real 
chance to learn something of value to them on their 
own job. 

The shop foreman should not be criticized too strongly 
for the fact that he doesn’t get out and see what is going 
on in other shops. Particularly in times like these he 
is obliged to stick pretty close to the home shop. Then, 
too, as much as we dislike to admit it, there are still 
mechanical officers who think that a shop foreman be- 
longs only in his own shop and on his own job. 

There are trying days ahead for the railroad shop man. 
When business picks up there will be a rush for repair 
work on cars and locomotives and, because of the fact 
that the maintenance machine has not been thrown into 
high gear for some time past, the railroads are going 
to find the costs of maintenance mounting in spite of 
their best efforts to control them. New locomotives, 
constructed of modern materials and equipped with mod- 
ern devices, are going to present a new shop problem 
with which the shop supervisor is not entirely familiar 
and he is going to be faced with the necessity of acquir- 
ing a vast amount of new information in a very short 
time. The wide-awake supervisor is the one who is 
spending a certain amount of time in familiarizing him- 
self with the new things in industry and who is able to 
sell his superior officers the idea that a day or two spent 
away from his own shop, either in another railroad shop 
or in a modern industrial plant, will return big profits 
to his company when necessity requires him to take ad- 
vantage of the information that he will pick up on these 
short inspection trips to other plants. One good idea 
will usually buy another and two people profit by the 
exchange. 


Lighter Cars 
Coming 


There is little question that railway car equipment for 
both passenger and freight service has in the past been 
built heavier than absolutely necessary in the interests of 
safe and reliable train operation. It is equally true that 
this excess weight has been hauled around at an ex- 
penditure for power and increased operating cost which 
the railroads could ill afford to make. Railway car de- 
signers, generally, are studying the possibilities of new 
materials and new fabricating methods which will pro- 
duce a substantial saving in car weight without any 
sacrifice of essential strength and reliability of construc- 
tion, and the indications are that the next outstanding 
development in design and construction will be the pro- 
vision of light-weight cars which can be operated at 
higher speeds and for less cost. 

Numerous light-weight car designs, already completed 
or well under way, incorporate the use of such materials 
as strong aluminum alloys, heat-treated steel, stainless 
alloy steels, etc., which give superior physical properties 
at greatly-reduced unit weight. Welding methods, in- 
cluding electric spot-welding, have been perfected to such 
an extent that they are being extensively used and 
promise to contribute in no small way to lighter con- 
struction. The successful development of extruded 
metal shapes promises still further reductions in weight 
and savings in fabricating cost. The astonishing develop- 
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ment and improvement in the art of making steel cast- 
ings, particularly the use of thin sections which would 
have been considered impracticable only a few years ago, 
make this material a factor to be considered in design- 
ing lighter cars. 

One of the most recent comments regarding light- 
weight equipment was made at the March 20 meeting 
of the Western Railway Club when F. G. Moody, master 
car builder of the Northern Pacific, said: “Regardless of 
any other conditions, every pound of unnecessary dead 
weight should be avoided when designing and construct- 
ing new cars. In this connection, I believe that we will, 
sooner than many of us now realize, find that it will be 
economical to use a higher grade of steel for making 
many parts, such, for instance, as frame castings, truck 
bolsters, truck side frames, couplers, etc. The use of 
heat-treated steel in automotive construction seems to 
point the way, and its use would make it possible to 
greatly reduce weights and, at the same time, provide 
greater strength and insurance against failures, resulting 
in less delay to traffic on account of bad-order cars, 
together with lower cost of maintenance.” 

The advantages of light-weight equipment are many, 
and some of them cumulative. Take, for example, a 
15-car passenger train which, under given grade and 
other road conditions, might require the use of a modern 
high-speed passenger locomotive with eight coupled driv- 
ing wheels, in order to make its schedule. Assuming 
that, in an equivalent train, a saving of 20 per cent in 
car weight can be made by using modern materials and 
methods, the railroad will save not only the power form- 
erly required to haul this excess weight, but the chances 
are that the same schedule can be made, using a loco- 
motive having six coupled driving wheels, which is 
relatively more efficient and capable of higher speeds. 
Moreover, engine crews are paid in proportion to the 
weight on drivers so there would be an additional labor 
saving to be credited to the light-weight equipment. A 
still further advantage, no less important because inde- 
terminate, is the reduction in wear and tear on equip- 
ment, roadway and structures, due to the use of lighter 
cars. 

In view of the facts stated, it is apparent that railway 
mechanical officers who are aggressive and on the alert 
to interpret and capitalize on new trends will, in the 
coming months, probably find their attention increasingly 
directed to the possibilities of light-weight materials and 
fabricating methods used in railway car construction. 


NEW BOOKS 


THE STANDARDS YEARBOOK, 1933.—Compiled by the 
Bureau of Standards, United States Department of 
Commerce, Washington, D. C. 250 pages, 6 in. by 
Qin. Bound in blue buckram. Price, $1. 

The 1933 edition is the seventh of this standardization 
annual. It contains information on the present status 
and trend of standardization in all fields of industry, 
commerce, science, government, etc. In it are outlined 
the activities and accomplishments not only of the 
bureaus and agencies of the federal government, but also 
those of states and counties. It contains a resumé of the 
standardization work of scientific and technical societies 
and trade associations. A brief account of international 
co-operation in standardization is followed by a summary 
of the activities of the national standards associations of 
the various countries. 
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No More 
Trouble 


To THE EDITOR: 

In reply to “Foreman” in the January issue about 
cotter keys. The use of Cooke pins and cotters where 
pins are used would put an end to all cotter-key troubles. 

A READER, 


Another Comment on 
Draft and Evaporation 


To THE EDITOR: 

I have read with interest the article entitled “Relation 
Between Draft and Evaporation” in the February 
Railway Mechanical Engineer, and believe the author, 
Mr. Schellens, has touched on a subject of more im- 
portance than most railway mechanical men realize. He 
mentions the following expedients for increasing draft 
efficiency: Improvement in nozzle and stack design; 
reduction in baffling restrictions in the front end; increase 
in grate openings. 

There has been excellent work done already in de- 
termining the relative draft efficiency of various types 
of exhaust nozzles and tips, and demonstrating the 
greater efficiency of nozzles of such design as to increase 
materially the entraining area of the exhaust jet and at 
the same time maintain sufficient jet velocity with a de- 
crease in back pressure. There has been, and is now, 
in progress more or less work of an experimental nature 
with front-end arrangements of less restrictive design 
than the standard Master Mechanic’s front end, with 
larger stacks, and with grates with restricted air open- 
ings. However, it is apparent that comparatively few 
railroads are taking full advantage of the results of these 
experiments and experience, and it would be well if 
investigations could be continued and the combined re- 
sults kept before us in a way to enable locomotives to 
be changed so as to profit by the advantages to be gained. 

Mr. Schellens states (truly) that the mere attainment 
of higher draft efficiency does not fulfill the objective 
of greater overall efficiency unless it is accompanied by 
a corresponding reduction in back pressure through an 


1 Standard Front End 
With 6} Round HookTip Area 33.18 sq.in. 
19" Stack Maximum 1.H.P 3650 at 40 M.P.H. 
Per cent air opening grate 43% of grate area 


iy Modified Front End 
72 Goodfellow Tip Area 41.05 sq.in. 23" Stack 
Maximum 1.H.P.4235 at 52 M.P.H. 
Air opening through grate 14.9% of grate area 


increase in tip area. However, we are aiming at two 
objectives—increased capacity (horsepower) and greater 
efficiency, but, in attaining any marked capacity increase, 
it may be necessary to sacrifice some efficiency. Changes 
suggested by Mr. Schellens, and which will be discussed 
briefly later, will affect steam economy by increased 
superheat temperature and by lower back pressure, but 
if the increase in horsepower be considerable, there will 
be a reduction in steam economy, due to working the 
engine at a longer cut-off and a reduction in boiler 
efficiency, due to an increased rate of coal burned per 
square foot of grate area—and these may more than 
offset the gain in steam economy. However, although 
the net result of a decided capacity increase may be a 
small reduction in overall efficiency, there will be a de- 
crease in total transportation costs by reason of increased 
train tonnage or “ton-miles per train-mile”, | 

Mr. Schellens says that, with certain types of front- 
end arrangement, a locomotive will steam well with a 
heavy train, but falls down for steam on a light train. 
We must, of course, have a front end that will take care 
of all conditions of service, although it may be well to 
sacrifice somewhat with poor steaming on the occasional 
light train for the greater efficiency on the heavier trains. 
This must be worked out to the best overall advantage 
on each engine operating district. 

The elimination of restrictive influences in the front 
end is well covered, although more might be said con- 
cerning the stack itself. Most smoke stacks on locomo- 
tives are too small and exert a choking effect on the 
discharge of the gases of combustion. It has been found 
that the efficient cleaning of the smoke box of cinders 
can be accomplished by a front-end design with much 
less impedance to the flow of gases than is imposed by 
the commonly used standard designs. 

Now, the increased draft by virtue of the improved 
front-end design is finally felt in an increase over the 
fire bed, where it may draw more air through the grates 
and fire bed than is necessary for proper combustion 
even with the increased power. This excess air repre- 
sents a waste in that it is taken in at atmospheric tem- 
perature and finally discharged at the temperature of the 
front-end gases, perhaps 575 deg. F., without doing 
useful work. There must be a certain amount of excess 
air in order to insure proper combustion under normal 
variations in fire-bed conditions; for the loss by incom- 


Area 53.1 sq.in. 
25$" Stack Maximum I.H.P. 4930 at 58 M.P.H. 
Air opening through grate 14.9% of grate area 


Kiese! Exhaust Tip Dia.l6" 


Front ends for 4-8-4 type locomotives—27.in. by 32-in. cylinders, 245-lb. boiler pressure 
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plete combustion, if there is not enough air, is much 
greater than that due to moderate amounts of excess air. 
To control the excess air where increased draft has been 
made possible, grates designed with res.ricted air open- 
ing are used. However, in deciding on the relation of 
grate air opening to total grate area, front-end gases 
must be analyzed under varying loads to insure that 
there is actually an excess of air. This is very impor- 
tant, for if a restricted grate is adopted without regard 
to the combined effect of increased draft and resistance 
to air flow through the grates and a fire bed of normal 
thickness, a smoky and inefficient boiler will be the result. 

The writer has recently had occasion to make observa- 
tions on several different designs of front ends that bear 
out the foregoing, and the results are presented briefly 
as follows: 

Diagrams are shown covering these three front-end 
arrangements. Indicator cards were taken as well as 
draft readings, temperature of superheat and flue-gas 
analyses. 

In the first case the standard front end was used, the 
tip being the plain round tip of the hook type. The 
stack was 19 in. in diameter, and the grates used were 
the Hulson Tuyere type with an air opening equal to 43 
per cent of the total gra‘e area. With this arrangement 
the maximum indicated horsepower was 3,650, and was 
obtained at a speed of 40 m.p.h. Maximum temperature 
of superheat was 670 deg. F. The analyses of front-end 
gas showed excess air not exceeding 15 per cent and 
decreasing to practically zero at times when the fire bed 
was a little heavy. 

The second diagram shows a modified front end where 
the deflector plate has been moved to the back of the 
exhaust stand and where part of th: solid plate has been 
replaced with netting. The exhaust tip was a 714-in. 
Goodfellow type, the stack was 23 in. in diameter and 
the Hulson Tuyere-type grates, with total air opening 
14.9 per cent of the grate area, were used. The maxi- 
mum indicated horsepower observed was 4,235 and was 
obtained at a speed of 52 m.p.h. The maximum tem- 
perature of superheat was 691 deg. This front-end 
arrangement produced a considerably stronger draft, 
but reducing the air opening through the grates kept 
the excess air down to between 15 and 20 per cent. The 
excess air percentage would decrease with increased 
thickness of the fire bed, but this seldom happened as a 
good level fire of light thickness was possible at all times. 

The third arrangement shows the Kiesel type of front 
end, which is entirely different from the other types. 
The exhaust nozzle has a star-shaped opening with six 
ports, having an area of 53.1 sq. in. and a maximum 
diameter of 16 in. A 2514-in. diameter stack was used. 
This engine obtained a maximum horsepower of 4,930 
at 58 m.p.h. The grates were the same as used on the 
engine with the Goodfellow tip, these being the Hulson 
Tuyere type with 14.9 per cent air opening. The maxi- 
mum temperature of superheat was 720 deg. The re- 
sults as regards excess air were about the same as on 
the modified front-end engine, the percentage usually 
running between 15 and 20 when the engine was being 
worked hard. This front-end arrangement is the same 
as used on the Timken locomotive, and that engine 
showed unusually high horsepower at the higher speeds. 
In this case, the locomotive with the Kiesel front end 
showed approximately 30 per cent more power than the 
engine with the standard front-end arrangement. 

A record of the ton-miles per train-hour showed the 
locomotive with the modified front end and Goodfellow 
tip to handle about 30 per cent more than the standard 
locomotive, and the locomotive with the Kiesel front end 
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about 42 per cent more. The latter burned an excellent 
fire at all times, and there was no trouble with the front 
end filling up with cinders. 

These increases in locomotive horsepower by depar- 
ture from the standard front-end arrangement are well 
worth while, as they. make it possible to handle a some- 
what heavier train on the same schedule, or make up 
time with the same train on any schedule. 

W. A. PowNatt, 
Mechanical Engineer, Wabash. 


Caleulating the Power 
Of Hand Brakes 


To Tue Epitor: 


On page 95 of the March Railway Mechanical Engi- 
neer “Car Repairer” states: ‘Calculating the power of 
hand brakes seems to be 50 per cent in error.” In sup- 
port of his contention he refers to A.R.A. Circular No. 
D.V. 255. 

Section E, page 93, of the A.R.A. Manual of Standard 
and Recommended Practice clearly states that the total 
force on the wheel is 125 1b., which I take includes the 
total push and pull exerted by the operator of the wheel. 
Theoretically, this is a push on one side of the wheel of 
62.5 Ib. and a pull on the other side of a like amount. 
but that these amounts may be added and calculated as 
though this pressure was concentrated on one point of 
the wheel rim. 

Using dimension L as a full diameter is a violation 
of ordinary lever calculations. 

It seems to me that a pressure of 250 Ib. is more than 
the minimum that the average man can exert on the 
brake wheel. I believe it to be greater than the maxi- 
mum the average man can exert, without a club. There- 
fore, the assumption that “in operating the brake wheel 
with both hands a man can exert a force of 125 Ib. on 
each side of the wheel” is not justified. 

Regardless of Circular No. D.V. 255, I want to 
inform “Car Repairer” that prior to the time I submitted 
my article it was checked very carefully by the air brake 
instructor of the Union Pacific. No errors were found. 
The article was found to be correct and practical. Since 
the article appeared I have received comments from 
other sources in which no exceptions were taken. Further, 
in going back over the problem, all statements made are 
easily provable by referring to Air Brake Association 
Publication No. 7, “Principles and Design of Founda- 
tion Brake Rigging.” 

T. B. ALDRIDGE, Jr. 


CHamMpion Katy FueL Saver—An all-time record for fuel 
economy on the Missouri-Kansas-Texas was established by Lo- 
comotive Engineer C. P. Curtis, when he made engine No. 401 
get along on only 650 gal. of oil in pulling train No. 6, with 
11 cars, from Parsons, Kan., to Franklin, Mo., a distance of 
198 miles, on November 8. During the preceding month, he had 
made three other runs notable for low fuel consumption, each 
with a different fireman’ and each between Parsons and Boon- 
ville, 195 miles. On one run with 7 cars, only 580 gal. of oil 
were used for the 1,365 car-miles, or an average of 0.42 gal. of 
oil per car-mile. A few days later, pulling 9 cars, Mr. Curtis 
made the same trip on 665 gal. of oil, or 0.37 gal. for each of the 
1,755 car-miles. Five days later, with a 7-car train, a record of 
0.34 gal. per car-mile was set. The record made on November 8 
represented fuel consumption of less than 0.30 gal. of oil per 
car-mile. Of course, he may have had the wind behind him that 
day, but we imagine that skill had considerable to do with the 
establishment of Mr. Curtis’ records. 
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B. & O. Rebuilds 
Surplus Box Cars 


ANY car-department officers are firm believers in 

the idea that while there is a surplus of freight 

cars those cars which are in need of rebuilding should 

be put through the shops and made available for instant 

use when demands are made on the railroads for addi- 

tional freight-car equipment to handle increased business. 

The Baltimore & Ohio is taking advantage of the 

present car surplus and has put its car shops to work 

at many points and is rebuilding and storing about 100 
steel-underframe box cars each 30-hour week. 

At the DuBois, Pa., car shops of the B. & O. two 
units of 50 men each are rebuilding an average of 20 
box cars a week. The cars are of 100,000-lb. capacity 
and of steel underframe construction, and were formerly 
Buffalo, Rochester & Pittsburgh equipment. However, 
when this railroad was acquired by the B. & O. the equip- 
ment was relettered to indicate present ownership. 


The Spot System 


The work is handled by the “straight-line” or ‘spot- 
system method which is used at all B. & O. shops. The 
spot system provides for a unit of 50 men, including two 
supervisors, who are assigned to work on designated 
tracks, either inside or outside of buildings, and the men 
segregated into various groups and assigned at some one 
particular spot where they perform all of their work. 
The car is moved at the end of the shift and another car 
is placed in the same spot where similar repairs are made 


by the same men. These men naturally become quite 
efficient at the particular operation that they are assigned 
to perform each day and soon realize that it is imperative 
that the work of their particular spot must be completed 
by quitting time in order that the entire shop can move 
on schedule. Where it is found that the amount of work 
which is to be done at any one spot is too much for the 
men assigned, due principally to a variation in the car 
construction, the foreman is required to strengthen this 
spot by the addition of other workmen taken from a spot 
having just a reverse of the above conditions. 


Rebuilding Operations 


With the exception of the stripping operation, known 
as spot A, and the underframe and truck-repair location, 
known as spot B, the box-car rebuilding at DuBois is 
performed in a covered car shop, making it possible for 
the men to work regularly during inclement weather. 
At spot A all parts of the car that require repairs or 
renewal are removed, including the roofs, siding, lining, 
posts, braces, flooring, etc. As the defective parts are 
removed by the stripping gang, they are promptly dis- 
posed of in either scrap cars or portable trucks, thereby 
eliminating the necessity of rehandling. At spot B 
the car is jacked up and placed on trestles, the trucks 
run out and all underframe and truck repairs completed 
before car is replaced on its trucks. The car is then 
moved to spot C where all framing, flooring and the 
inside lining are applied. This also includes the applica- 
tion of the ridge pole and roof carlines and the squaring- 
up of the car. At spot D the siding, roofing, side and 
end fascia, running boards and doors are applied and the 


m 
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An interior view of the erecting shop showing cars on spots C, D ind. E—Permanent scaffolds are provided, 
making it unnecessary to use ladders or temporary benches at any time 
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car given the first coat of paint after the quitting time 
of the first shift. (Note: A painter is worked on the 


second shift to eliminate interference with the repairmen. ) 
Upon arrival of the car at spot E the safety-appliance 


Spot A, stripping spot—All defective parts that are to 
be renewed or repaired are removed from the car at this 
location 


work is done, hand and air brakes are thoroughly con- 
ditioned and the car is given the second coat of paint 
after the quitting time of the first shift. At spot F the 


The doors for all box cars are built on a bench by two 

workmen assigned from the units—The necessary material 

and tools are provided, making it unnecessary for them 
to leave their benches at any time 


car is stenciled and a final inspection is made by each 
foreman to insure that all repairs have been properly 
made and that the car is suitable for loading the highest 
class commodity for cars of that class. 


Doors and Running Boards 


Two men are assigned at a bench inside of the shop 
and either repair or build up all of the box-car doors that 
are required. They understand each day’s requirements 
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and must have doors ready for the particular class of 
car that is to be turned out of the shop on that day. 
These men become quite efficient at their task and have 
no difficulty in keeping their allotment of the work 
up-to-date as all of the necessary tools which are re- 
quired are available at their spot and material is delivered 
to them, making it unnecessary for them to wander 
around the shop in order to secure the material needed 
for the job. 

A similar arrangement isin effect at the running-board 
bench where two men also are stationed. All usable 
parts stripped from the cars at spot A are delivered to 
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After cars are stripped they are placed on Spot B and 

placed on trestles and the trucks removed—At this spot 

trucks, underframes, draft gears and attachments are re- 

paired—This is the only spot where cars are jacked off 
their trucks 


this bench and new boards, saddles, brackets, etc., are 
furnished by the material men who make use of portable 
wagons. 

The workmen at the running-board and door benches 
are included in the regular assigned force of 50 men 
allotted to each unit and they are segregated from the 
balance of the workmen for the reason that they can 
work more efficiently at a bench where the proper facili- 
ties have been provided than they could at the car in the 
shop. 


Other Departments 
Adjacent to the spots C, D, E and F in the car-shop 
building a saw mill is provided where all lumber is cut 
for use, as side and end plates, ridge poles, carlines, posts 
and braces, siding, lining, flooring, etc. The men assigned 
to work in the mill are not a part of the regular unit 
force of 50 men and their time is charged against a ma- 
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terial account, for the reason that the specifications for 
lumber call for it to be delivered to the car shop in 
fabricated form. 

The DuBois car shop consists of an erecting shop 
where the rebuilding of the cars is handled, and in which 
is also located the lumber mill. Also, there is a modern 
wheel shop where wheels are mounted and turned and 
where axles are built up and journals trued. The 
wheel shop at DuBois furnished all of the wheels used 
on the Buffalo-Rochester district of the B. & O., which 


With the exception of the stripping and underframe spots, 

all of the box-car rebuilding is done inside of an erecting 

shop, making it possible for the men to work during 
inclement weather 


includes the Buffalo, Rochester and East Salamanca 
terminals. An up-to-date air-brake shop is maintained 
where all triple valves are cleaned and repaired for the 
same territory. 
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Locking Key for 
Brake Shoes 


HE cost of brake-beam repairs is being given care- 
ful consideration these days by all railroad men re- 
sponsible for a reduction of maintenance figures. Brake 
beams are being removed from freight cars daily for re- 
conditioning. An important cause for removal of brake 
beams is the worn condition of the brake head. 
Brake shoes are continually wearing away the brake 
heads at the upper toes and the center pocket. This wear 


The spring tempered key locks the shoe tightly to the head 


is taking place all the time while the car is in motion, 
unless the shoe is keyed absolutely tight to the head. 
By using a tempered spring-steel key, such as the new 
brake shoe Lockey recently introduced by the American 
Brake Shoe & Foundry Company, New York, the shoe 
is said to be permanently keyed so tight to the head that 
there can be no motion between the two and, conse- 
quently, no wearing away of the head or the key. 


A modern lumber mill is provided in the same erecting-shop building adjacent to the car spots, and lumber is de- 
livered directly from the mill to the car as required 
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A series of notches at the tip end of the Lockey engage 
with the back wall of the brake head, locking it in 
position. When used with new heads the extreme notch 
acts as the lock and the additional notches are effective 
with heads worn to various degrees. The Lockey may 
be quickly removed with a few taps of a hammer on 
the tip of the key. However, when in position the 
notches tend to hold the key tightly in the head so that 
when the cars are turned over in car dumpers the keys 
cannot fall out. 


Crane for the 
Truck-Shop 


HE passenger-car-truck shop of the Chicago, Bur- 

lington & Quincy at Aurora, Ill., is equipped with 
a roller-bearing electric crane which was installed early 
in 1932. This crane is of 10-ton capacity with a lift of 
16 ft., span of 84 ft. 8 in., and runway of 122 ft. Power 
equipment consists of three a.c., 440-volt, 3-phase motors, 
operating the bridge, trolley and hoist mechanisms. The 
floor space occupied by truck-repair stations utilizes 7,150 
sq. ft. of total area served by the crane. The remaining 
space contains various machinery, wheel and journal 
lathes, a spring clamping press, journal packing and other 
storage-rack facilities. 

While the installation of the crane has effected in- 
creased production in the shop over former hoisting 
methods, the saving in labor cost of every operation in- 
volved in overhauling trucks, ranging from small four- 
wheel wood-frame trucks, to modern six-wheel all-steel 
types, has been greatly increased by equipping the crane 
with a floor control feature, developed locally, and en- 
abling complete and accurate operation of the entire crane 
by truck repairmen. 

This control consists of four separate push-button sta- 
tions, vertically arranged and suspended from the crane 
hoist by a flexible conduit within 3 ft. of the trolley 
hook. Three stations operate magnetic contactors on 


the rear bridge platform for movement of the hoist, the 
bridge and the trolley. The fourth station is a safety 


feature controlling the main contactor located in ad- 
vance of all crane wiring and affording the operator 
absolute starting and stopping facilities. 

The advantages realized from this control are two- 


Close-up view of four-station floor control for 10-ton 
traveling crane 


fold. From an economic s‘andpoint, shop overhead ex- 
penses are reduced by eliminating an assigned operator 
ordinarily required for a crane of this size and type, 
while location of the control in close proximity to the 
hook at all times, enables one truckman to transport 


General view of Aurora passenger truck shop equipped with 10-ton, 122-ft.-span traveling crane 


operated by 
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trucks to and from the shop entrance to the various re- 
pair stations and perform all necessary operations inci- 
dental to stripping the trucks, such as the removal of 
wheels, journal boxes, equalizers, pedestals and placing 
trucks on trestles for overhauling. 

Further disposition of such parts to various facilities 
in the truck shop or to lift trucks for delivery to the 
machine or blacksmith shops for necessary conditioning 
is performed, in addition to other duties by a shop 
laborer. 

During the process of overhauling trucks, although 
men are assigned in pairs, the assembly and application of 
numerous parts is carried out by one repairman, per- 
mitting the second man to apply minor parts and perform 
other operations not requiring the use of a crane. 


Paint Spray Hoods 
At Burnside Shop 


ITH the installation of a double-unit automatic 

spray painting system at its Burnside (Chicago) 
shop, the Illinois Central has acquired complete modern 
facilities at this point to permit capitalizing the many 
advantages of spray painting passenger equipment with- 
out attendant health or fire hazards. 

Two tracks in the original paint shop are given over to 
this installation, being served by two pressure containers, 
each equipped with an extension spray nozzle. Paint 
materials are forced from the containers to the nozzles 
under pressures of 15 to 20 Ib., and are atomized at the 
nozzles by air leads carrying a pressure of approximately 
70 Ib. 

Paint spray fumes are carried away by forced air 
currents provided by motor-driven fans in the exhaust- 
ing system, which consists of two canopy-type exhaust 
hoods with necessary stacks and auxiliary equipment 
furnished by the DeVilbiss Company, Toledo, Ohio. 
One of the improvements recently made in this ventilat- 
ing equipment as installed at the Burnside shop includes 
the provision of dampers which close automatically when 
the motors and fans are not in operation and thus prevent 


the loss of warm air from the shop through the exhaust 
stacks when spray painting operations are not being 
carried on. This is a particularly important factor dur- 
ing winter months when it is not always easy to maintain 


The interior construction and lighting arrangement used 
with the canopy-type exhaust hood 


temperatures necessary for the best results in the drying 
of paint. 

The canopy-type exhaust hoods installed at Burnside 
shop are 90 ft. long and provided with five exhaust stacks 
per canopy, each equipped with a fan and an automatic 
regulating damper. Air ducts in the floor provide a 
steady upward current of air at the side of the car and 
this, augmented by the lift provided by fans in the ex- 


Two DeVilbiss 90-ft. canopy-type exhaust hoods installed at the Burnside (Chicago) shop of the Illinois Central 
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hausting stacks, pulls the vapors away from the operator. 
Sectional control switches make it possible to restrict 
operation of the exhausting equipment to the area under 
process. 

Five 5-hp. and one 714-hp. motors are used in driving 
the exhausting equipment, the total assembly requiring 
12 motors. The two canopies will accommodate one 70-ft. 
coach and two of the I. C. electric suburban cars at a 
time. Actual time studies made in connection with the 
painting of a 70-ft. passenger coach, interior and exterior, 
showed a saving of 174% hr. per car in favor of the 
spray method as compared with the hand method, or 4 
saving of approximately $125 per car. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
eget and others, the Railway Mechanical Engi- 
neer) will] print abstracts of decisions as rendered.) 


Fire Damage to Batteries 
Of Baggage Car 


M. P. baggage car No. 4124 assigned to through line 
service between Chicago and San Francisco left Chicago 
on March 21; 1931, on the A. T. & S. F. It was de- 
livered to the Missouri Pacific at Kansas City, Mo., 
March 21, to the D. & R. G. W. at Pueblo, March 22 
and to the Western Pacific at Salt Lake City, March 23. 
Shortly after the arrival of the car at Oakland, Cal., on 
March 24 it was discovered that smoke was issuing from 
the battery compartments and when a W. P. mechanic 
opened the compartment doors fire broke out and com- 
pletely destroyed the entire set of batteries. The W. P. 
returned the car bad order to the M. P. at Pueblo and 
refused to furnish defect card for the damage, contend- 
ing that the damage was due to the lack of proper at- 
tention and poor maintenance. The M. P. contended 
that the damage was due to fire and that such fire dam- 
age was a handling-line responsibility. The M. P. fur- 
ther contended that the car moved over the roads men- 
tioned prior to its delivery to the Western Pacific 
without any record of trouble and that the W. P. ac- 
cepted it at Salt Lake City in OK condition and handled 
it a distance of approximately 900 miles before the 
batteries gave any indication of trouble. The Western 
Pacific maintained that it had had no opportunity to 
inspect or service these batteries prior to arrival at 
Oakland because of lack of time at Salt Lake City. 

The Arbitration Committee rendered a decision to the 
effect that “The evidence indicates that damage to the 
batteries was the direct result of overheating prior to 
the fire. Therefore, responsibility for their replacement 
rests with the car owner. Other parts damaged as a 
result of the fire would be handling-line responsibility” 
—Case No. 1704, Missouri Pacific vs. Western Pacific. 


Responsibility for Car Derailed 
At Interchange Point 


GRCX car No. 1585, containing gasoline en route 
from West Port Authur, Tex., to Searcy, Ark., was 
delivered by the St. Louis Southwestern to the Missouri 
& North Arkansas at Fargo, Ark., April 2, 1932, being 
placed on the regular assigned and agreed to interchange 
track at 2 p.m., accompanied by all proper data for 
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forwarding and to insure delivery. The railway agent, 
who acts jointly for both lines, upon receipt of waybill, 
recorded it on the Junction Passing Report, but not on 
the Daily Interchange Report of cars delivered, and de- 
livered the waybill to the M. & N. A. conductor in charge 
of northbound train 204 at 2:10 p.m. While the M. 
& N. A. train crew was switching out this car and five 
other northbound loaded cars, the arch bar on the car 
in question failed, derailing the car at 2:30 p.m. and 
resulting in damage to truck arch bars, tie plates, one 
brake beam and hanger, one broken wheel flange and 
one bent spring plank. The St. L. S. W. took the posi- 
tion that the car was under the jurisdiction of the M. 
& N. A. and that the responsibility for the damage rested 
with the M. & N. A. The M. & N. A., on the other 
hand, contended that the car was not interchanged to 
them on the Daily Interchange Report and could not be 
considered as being under their jurisdiction and, as 
a result of this contention, declined to furnish a defect 
card to cover the damage to the card. The St. L. S. W. 
in its statement contended that the fact that the car 
was not shown on the Daily Interchange Report has no 
bearing on the responsibility and stated that it is usually 
the practice to enter cars on this form as time will permit, 
taking the information from the Junction Passing Re- 
port. It further contended that the fact that the M. & 
N. A. does not maintain an inspection force at Fargo 
and that the agent acts jointly for both companies has 
no bearing on the case; neither does the fact that in- 
spection after the derailment developed an old fracture 
in the bar have any bearing on the responsibility, this 
being determined by the actual time of the delivery of 
the cars. Further, inasmuch as the records show that 
the car was delivered to the M. & N. A. at 2 p.m. ac- 
companied by proper data for forwarding, the re- 
sponsibility rests with the M. & N. A., and the St. L. 
S. W. contended that A. R. A. Car Service Rule 6 and 
Interpretations 2 and 3 of A. R. A. Interchange Rule 2 
so placed the responsibility. The M. & N. A. in its 
statement of facts said that “This company does not feel 
that the car should be considered as delivered or accepted 
by the receiving line at least until its arrival on M. & 
N. A. rails and appearing on the regular interchange re- 
port of cars delivered. The accident occurred on St. L. 
S. W. rails and, inasmuch as the agent is jointly em- 
ployed by the two companies, we feel that the very most 
the St. L. S. W. could reasonably expect would be a 
divided responsibility.” 

In a decision, rendered November 4, 1932, the Arbi- 
tration Committee ruled that the Missouri & North Ar- 
kansas is responsible, the car being in its possession at 
time damage occurred.—Case No. 1707, St. Louis South- 
western vs. Missouri & North Arkansas. 


ANOTHER WANDERER.—The extent to which a freight car may 
wander about the country while away from its home rails is 
illustrated by an example recently taken from the records of the 
Southern Pacific car service department. Southern Pacific box 
car 31741 left its home rails on September 10, 1928, and has been 
wandering in foreign territory ever since. Originally consigned 
to a point on the Rock Island, it then took a trip down to the 
southern states where it spent the winter, except for a trip to 
Chicago during the Christmas holidays. Later on, it covered 
many miles over the rails of 260 roads but never had a load 
which would bring it home again. From the Gulf of Mexico to 
the Canadian border and back into the eastern states, it did its 
job of carrying the nation’s freight untiJ August 26 of last year 


when the Missouri Pacific wired to the Southern Pacific for a 


return routing for the car, which was promptly furnished. 
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In the 


Back Shop and Enginehouse 


Multiple Bearing Crossheads 
On C. & 0. 2-10-4 Locomotives’ 


T the time the preliminary design of the Chesa- 
peake & Ohio 2-10-4 type locomotives was laid 
down the use of an alligator crosshead was considered. 
As soon as the preliminary estimates on the weights of 
parts had been completed, it became evident that this 
design of crosshead would involve unusually heavy con- 
struction because of the piston thrust and that the bear- 
ing pressure would be high due to the single bearing on 
this type crosshead. These locomotives have 29-in. by 
34-in. cylinders and at 265 lb. boiler pressure have a 
piston thrust of 175,037 1b. 

When these locomotives were proposed an investiga- 
tion of the multiple bearing crosshead already in use on 
some roads was made with the result that the design for 
the 2-10-4 locomotive was changed in order to embody 
this type of crosshead. 

The originally proposed design of alligator crosshead 
had an estimated weight of 1,240 lb. each, and the guides 
an estimated weight of 4,552 Ib. for each side set. The 
estimated bearing pressures were as high as 83 lb. per 
sq. in. The design finally adopted, as shown in the 
drawings and the illustrations accompanying this article, 
actually weighed 925 lb. for the crosshead, 2,730 Ib. 
for the guide construction, and has a bearing pressure of 
36.1 Ib. per sq. in. The total actual weight saving in the 
construction adopted is 4,477 1b., of which 3,744 was 
saved in the crosshead and guide construction and 733 
lb. in the yoke construction. 


*A detailed description of these locomotives was published in the Railway 
Mechanical Engineer for November, 1930, page 614. 
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Cast Steel 


When the information for this article was secured one 
of these locomotives had opegated in heavy road service 
over 80,000 miles without the mechanism having been 
touched for any maintenance. Because of the fact that 


this construction is of the boxed-in type, the lubrication, 
which is of the forced-feed type, has been unusually 


A special fixture to assure alinement of the rod hole with 
the guide fit 


efficient. When originally put up, the crosshead and 
guide was fitted with %4o-in. clearance and, on the par- 
ticular locomotive involved, at 80,000 miles the clearance 
was from 1% in. to %» in. To date, none of these cross- 
heads has been reported as running hot. 


Shop Practice in Machining and Assembling 


The guides on these locomotives are of open-hearth 
carbon steel forgings, normalized before machining. 
Each guide is made in two parts and the four sides are 
planed to finishing sizes, except the top side where 4g 
in. is left for finishing after assembling the two halves. 
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The next operation is the drilling and machining of the 
clearance hole at the front end of the guide. Then, 
with a special chuck and gages, the grooves are planed 
or milled with a special circular mill. After drilling, 
reaming and counterboring the bolt holes, the top of 
the guide is finish-planed, the ends planed for the cyl- 
inder head fit and the tongue at the: cylinder head end 
slotted. The final machining operations involve the 


The multiple bearing crosshead is a nickel cast steel 
casting 


slotting-out of the fingers and cutting over travel grooves 
at the front end as well as planing the inside back end 
for clearance for the side rod knuckle pin. Oil holes 
are then drilled and tapped; holes drilled and counter- 
bored for guide-yoke end bolts and then the final chip- 
ping, filing and polishing before the finished guides are 
checked for fit and clearances with a special dummy 
crosshead. 

Standard C. & O. practice requires that these guides 
must be renewed when the vertical wear at any point 
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on one of the wearing surfaces is 34g in. or when the 
thickness of either the middle or bottom tongue has 
been reduced to 34 in. A maximum of % in. vertical 
play between crosshead and guides is permitted and 
lateral play must not exceed %g in. 


Crosshead Practice 


These multiple-bearing crossheads are manufactured 
of nickel cast steel. After the castings are checked and 
the center lines are laid out, they are set up on a planer 
and the inside and the outside surfaces and the piston 
rod boss end face is machined to within 4g in. of the 
finished size. The crosshead is then set up on a special 
planer fixture and the surfaces A, B, C and D (shown 
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Each guide is made in two pieces accurately fitted 
together 


on the crosshead drawing) are planed to finished sizes. 
Next, the grooves are cut with two parting tools in the 
rail head to % in. undersize, then with a second cut with 
two parting tools to e in.. undersize, and finally to 
finish size with a single tool. Groove dimensions are 
checked as follows: First, with a snap gage for tongue 
thickness; second, with a block gage for groove width, 
F; third, with a snap gage for tongue thickness, G; 
fourth, with a block gage for groove width, H; fifth, 
with a contour gage for squareness and corner radii. 

The dovetail grooves are then cut in the crosshead 
bearing groove and the casting is transferred to a 
vertical boring mill where, in a special fixture shown in 
one of the illustrations designed to assure alinement 
of the rod hole with the guide fit, the piston rod is bored 
and reamed and the boss turned and faced. 

Successive machining operations before the crosshead 
is finally tinned are as follows: Bore and ream wrist 
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pin hole; turn boss for union link and rough bore for 
threads; bore and face inside for main rod washers; 
drill for keyway; slot keyway for piston rod; slot key- 
way for wrist pin; hand ream piston rod hole; hand 
ream wrist pin hole; key up piston rod, and thread wrist 
pin hole in lathe on special mandrel. 


Applying the Tin 


Because of the fact that the application of the tinned 
surfaces play such an important part in the performance 
of the crosshead in road service, the method of handling 
this operation is given here in some detail. 

The equipment for performing the tinning operation 
consists of a brick furnace equipped with oil or gas 
burners; a sheet iron tank containing a bath of molten 
tin which is of sufficient size so that the bearing surfaces 
of two crossheads may be completely immersed at one 


Details of the mold for 
tinning the crossheads 


time; two sheet iron tanks each a little larger than the 
whole crosshead, one containing a bath of muriatic acid 
cut with zinc, and the other containing a mixture of 
palm oil and glycerine in the proportions of 5 gal. of 
palm oil and 5 Ib. of glycerine. The final piece of equip- 
ment needed is a two-piece mold of cast iron which is 
clamped about the parts on which the tin is to be poured. 
The joints of this mold are kept separated by a strip of 
asbestos about % in. thick. 


Procedure 


First, the surfaces to be tinned are thoroughly cleaned 
with new muriatic acid, using rag swabs on a bent wire. 
Second, the crosshead is immersed for a few minutes 
in the tank of cut acid. Third, the tank of palm oil and 
glycerine is warmed by setting on the edge of the furnace 
and the crosshead is immersed in it. Fourth, the dross 
is skimmed off the top of the molten tin and the cross- 
head bearing surfaces are immersed in the bath, the 
temperature of which must be kept at from 500 to 600 
deg. F. The test for the proper time of removal of the 
crosshead from the molten bath is to place a small piece 
of tin about the size of a walnut on that part of the 
crosshead not in the bath and, provided it melts, it is 
time to take the part out of the bath. 

After removing from the bath, all of the tinned sur- 
faces are rubbed with a clean piece of wood and the 
crosshead is set up on the piston-rod end on a sheet of 
asbestos about % in. thick. Molds (shown in another 
illustration) which have been previously warmed are 
clamped about the crosshead and, by means of hand 
ladles (two men and two ladles), the molten pure tin is 
poured into the mold. As the material shrinks, tin is 
added to the top of the casting, care being taken to keep 
the slag skimmed off. About ten minutes after pouring 
the molds may be taken off. 

The final finishing operation for the crosshead is to 
mount it in a mandrel fitted into the piston-rod hole and 
clamped in V-blocks on a planer or horizontal milling 
machine to machine out the bearing grooves with special 
tools or milling cutters which finish both grooves to the 
correct width and depth simultaneously. Gages, similar 
to those previously mentioned, are used for checking the 
final finished dimensions of the grooves. 
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An Aeid Swab 
That Is Safe 


HE usual handy cleaning and rust removing acids 

are often applied with crude and unsatisfactory 
swabbing devices which are unhandy and frequently not 
a complete protection for the fingers. The accompanying 
illustration shows a simple and practical device made of 
materials which can be readily procured. Take a piece of 


This wire swab protects the hands from acid 


common No. 8 or 9 gage soft wire, about 16 or 18 in. 
long. In the center of it, around the wire, tightly roll 
and wind a 12-in. strip of old burlap, about 2 in. wide. 
Bend and twist the wire, as shown, pressing it firmly 
down on the cloth roll. This affords a neat, safe handle 
and holds the swab tightly. It is easy to dip it in water, 
and to release and renew the swab if necessary. 


Selective Speed Box for 
Landis Threading Machines 


HE Landis Machine Company, Inc., Waynesboro, 
Pa., has developed a selective speed gear box for 
use on its motor-driven 2-in. pipe threading and cutting 
machine, 2-in. pipe and nipple threading machine, and 
the 2-in. and 2\4-in. bolt threading machines. The new 
gear box as applied to the 2-in. pipe threading and cut- 
ting machine is shown in the accompanying illustration. 
This gear box has eight speeds. Because of the wide 
speed range thus obtained, the operating efficiency of 
the machine is considerably increased by making possible 
the selection of a threading speed suited to the diameter 
of the work and the machineability of the material to 
be threaded. In this way not only is production, but also 
chaser life prolonged between grinds. 

The speed changes are effected through self-locking 
levers which are conveniently located and easily operated. 
The lever positions for the various speeds are indicated 
by a speed plate attached to the gear-box cover. 

This unit is self-contained and is completely enclosed. 
There are no unguarded moving parts nor are there any 
openings to the interior of the gear box. All gears are 
cut from chrome-nickel steel and are hardened and 
burnished. The gear shafting, which is made of heat 
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treated alloy steel, is mounted on anti-friction bearings. 
Both gears and bearings are lubricated automatically by 
a splash system from an oil reservoir formed in the lower 
portion of the gear case. 

Since this unit is self-contained, it is readily applicable 
to Landis machines of the sizes and types enumerated 


Eight-speed selective gear box applied to Landis 2-in. 
pipe threading and cutting machine 


above and now in service. The selective speed gear box 
can be bolted to the head stock in the same position as 
the tumbler gear box or the speed reducing plate used 
as standard equipment on the constant-speed and variable- 
speed motor-driven machines, respectively. The new 
gear box is recommended in conjunction with either a.c. 
or d.c. constant-speed motors and for an approximate 
speed of 1,200 r.p.m. 


Holding Work Square 
In Shaper Chucks 


VERYONE who ever ran a shaper has experienceil 
J difficulty in keeping work clamped in the shaper 
jaws down flat on the bottom of the chuck, so that the 
surface planed will be parallel to the opposite surface 
and square with the sides. In making parts that must 
be a close fit, like keys, it is almost impossible to plane 
them without a few thousandths’ taper if they are simply 
gripped in the jaws of the shaper chuck, even though 
they are placed on parallel strips. When the jaws are 
tightened, the piece will spring up a little on one end or 
side, and it will be found difficult to pound it down 
square and keep it there under the strain of the cut. 
This is especially true if the shaper jaws are worn even 
slightly out of square. 

By the use of the two strips illustrated, called “pinch- 
downs,” it will be found easy to hold small parts square 
while planing them. It will be noted that the action of 
these strips is somewhat similar to the familiar planer 
spikes in pressing the work down against the platen, but 
the edge that bears against the work is blunt and does 
not scar the work. The edge A is planed at slightly 
less than a right angle with surface B so that it will 
bear fairly against the chuck jaws when in the angular 
position shown in the sketch. These strips are not 
adapted to heavy cuts and coarse feeds, but are a great 
help in finishing a true surface after the part has been 
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roughed out. They are a time-saver as they eliminate 
hammering on the work to get it square, and repeated 
calipering to test the work for taper. They should be 


Method of using “pinch-downs” to hold work in a 
shaper chuck 


made about as long as the chuck jaws or as long as the 
longest work handled in this manner. The strips will 
adjust themselves if laid alongside the work and the jaws 
tightened. 


Alloy 548 Developed 
By Carboloy 


NEW alloy, known as Alloy 548, with a field of 

application between high-speed steels and cemented 
carbides, was announced at a recent meeting of the 
American Society for Steel Treating by Dr. Zay Jeff- 
ries, president of the Carboloy Company, Inc., Detroit, 
Mich. The Carboloy Company states that the announce- 
ment was intended as a general statement of the present 
status of development and application from the stand- 
point of metallurgical interests, rather than as a formal 
commercial release. 

Laboratory tests and preliminary tests in production 
indicate that this alloy will cut only those materials 
which high-speed steel ordinarily cuts, but that it pro- 
duces a higher order of results on the easier jobs, such 
as soft steel and cast iron, and a satisfactory improve- 
ment in results on the harder steels. 

The composition of Alloy 548 is principally a combi- 
nation of iron, tungsten and cobalt. However, among 
the characteristics which differ from other alloys having 
these basic metals is the fact that Alloy 548 functions 
best when carbon free, or with very little carbon. Simi- 
lar to high-speed steels, it can be melted, cast, forged, 
or rolled, then machined and heat treated for use. Its 
moderate price range permits it to be made into solid 
tools or cutters, although inserts may prove economical 
on many applications. 

Although the alloy gives every indication of being 
satisfactory in the above defined field, the manufacturer 
plans to follow a reasonably conservative policy in 
releasing the material by selecting representative appli- 
cations in various industries and closely following those 
applications during the initial period of commercial 
development. 


An Opp Occupation is the life-work of B. C. Banks of 
Kansas. Mr. Banks is the official muskrat trapper on Lake 
Barton for the Missouri Pacific. It seems that the muskrats 
burrow into and weaken the dams, which is a matter of real 
concern to the railroad. Banks has recently been getting from 
four to seven muskrats daily. 


April, 1933 


Gasket 
Cutting Machine 


N efficient machine for cutting gaskets, made of 

composition or rubber and used for many purposes 
in repairing locomotives and appurtenances, has been de- 
signed and built at the Battle Creek (Mich.) shops of 
the Grand Trunk Western, as shown in the illustrations. 
These gaskets are used to make tight joints in assembling 
power reverse gears, locomotive exhaust bases, feedwater 
pumps and many other parts. 

Referring to the illustrations, the construction of this 
machine will be evident. It comprises essentially a table 
and lower motor-support shelf, joined by welding and 
bracing to four legs of angle section. The table top is 
24 in. long by 16 in. wide and carries the cutting machine 
proper, also made by welding structural steel shaped to 
form a unit bolted to the table top. A throat opening of 
24 in. permits holes to be cut in gasket material of any 
size ordinarily encountered in locomotive maintenance 
work. The cutter itself comprises a 1% in. diameter 
wheel provided with a knife edge which extends into a 


Efficient gasket-cutting machine developed at the Grand 
Trunk Western shops, Battle Creek, Mich. 


small groove in the knurled bottom roll which supports 
the gasket material as it is being fed through the machine. 
The cutter is mounted on the end of a horizontal rod, 
driven through a friction disc and roller device to give 
variable speeds as needed. This steel disc is 10% in. 
in diameter by 5% in. thick, the roller being made of fibre 
2 in. in diameter, held in contact with the disc by means 
of the levers and foot treadle arrangement illustrated. 
Speed control is provided by means of the small hand 
wheel which adjusts the roller toward the center of the 
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steel disc to give faster speeds of the cutter, or away from 
the center to decrease the speed. 

Drive to the friction device is provided by means of 
small, round belts and pulleys arranged to step down the 
motor speed. The electric motor, of 1/10 hp., is mounted 


The actual operation of cutting a gasket 


on a hinge in such a way that the weight of the motor 
keeps the tension constant on the main driving belt. An 
idler pulley with hand adjustment is provided to take up 
the slack on the vertical belt. Power feed of the packing 


Typical examples of gaskets quickly and accurately cut 
out of composition packing, using the new cutting machine 


is provided by a knurled collar on the cutter and this per- 
mits the machine to be operated easily and with the cut- 
ting under accurate control. The knurled roll under the 
cutter is capable of vertical adjustment by the small handle 
underneath which lowers the roll for insertion of the 
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packing to cut an interior hole. When this handle is re- 
leased, spring tension holds the lower roll and the packing 
against the revolving cutter. 

That an accurate job is obtained with this gasket-cut- 
ting machine is evident from the illustration showing a 
number of examples of typical gaskets. As compared 
with former hand methods, there is a substantial saving 
of time which must also be credited to this machine. 
The numerous odd shaped tools and cutting implements 
formerly required by hand methods are shown on the 
table of the machine in one of the illustrations. The 
small holes for bolts are, of course, still cut with a hand 
punch, equipped with a spring-supported backing-out 
feature. 


Drill Bit with 
Removable Cutters 


FTER three years of experimental and develop- 
ment work the Timken Roller Bearing Company, 
Canton, Ohio, recently put on the market a new type of 
removable drilling bit which it is claimed eliminates 
the difficulties which have been encountered in previous 
attempts to develop such a bit and which is said not only 
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The alloy steel cutter head on the Timken drill bit may 
be easily replaced 


to drill further, but also to eliminate most of the ex- 
penses involving large investments in drill steel, re- 
sharpening equipment, labor and transportation. 

The Timken bit replaces the conventional bit which 
is forged on the end of the hollow drill steel. It is held 
tightly against an upset shoulder on the steel by means 
of a special thread designed for strength and easy re- 
movability. This left-hand thread is opposed to the di- 
rection of rotation of the steel so that the bit is kept 
tightly against the shoulder while drilling. The hammer 
blow is transmitted from the steel through the shoulder 
to the body of the bit. None of its force is absorbed by 
the thread. 

When a Timken bit becomes too dull for further 
service it is merely removed and replaced with a new 
one—a matter of seconds. Experience on many opera- 
tions has already shown it to be more economical to 
throw away a used Timken bit than it is to re-sharpen 
the conventional type. 

These bits are forged from a special alloy of fine 
grained steel made in electric furnaces and carefully heat 
treated to give maximum strength, life and’ wear re- 
sistance. Therefore, aside from the economies resulting 
from the elimination of re-sharpening the bits, a much 
longer drilling life is claimed for these bits which have 
already been adopted for production use on many large 
drilling operations throughout the country. 
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Boiler Tubes Made by 
A New Process 


TEEL and Tubes, Inc., Cleveland, Ohio, a subsidiary 

of the Republic Steel Corporation, has announced 
the development of electric resistance weld boiler tubes, 
to be marketed under the trade name of Electrunite 
boiler tubes. These tubes have been approved by the 
American Society of Mechanical Engineers for use in 
pressure boilers and bear the approval both of the 
United States Department of Commerce Steambcat In- 


Photo-micrograph of boiler-tube wall at weld after nor- 
malize annealing—Grain structure of weld same as the wall 


spection Service and the American Bureau of Shipping. 

The tubing is formed from strip steel continuously, 
the strip being passed through a series of forming rolls. 
The round butted tube thus formed then passes under 
revolving wheel-like copper electrodes where current 
travels from electrode to electrode through the butted 
seam of the tube. At the same time pressure is applied 
which, together with the heat which is below the fusion 
temperature and which is confined to an area no larger 
than a pinhead, completes the weld. The tubing is later 
normalized and fully tested in accordance with A. S. 
M. E. specifications. 

This is the first departure in boiler-tube practice for 
many years, as heretofore only seamless and lapweld 
tubes have been acceptable for use in boilers. The 
manufacturer claims for this product extreme uniform- 
ity of diameter and wall thickness and a fine strip steel 


surface quality inside and outside the tubes. 


This type of boiler tubing is available in all sizes up 
to 5 in. outside diameter, in copper-bearing nickel steel 
and Toncan iron, as well as in the usual open-hearth 
steel. 


Casey Jones’ Successor.—The engineer who succeeded to the 
famed Casey Jones’ run after the latter’s death, has retired. He 
is H. A. Norton who was an engineman on the Illinois Central 
for 49 years, having handled a fast train on the Memphis-Canton, 
Miss., district—where Casey Jones gained his reputation—for 
32 years. The story of Casey’s “farewell trip to the Promised 
Land” will probably never grow old. Casey, whose real name 
was John Luther Jones, was called before dawn on the morning 
of March 31, 1900, to take train No. 1 from Memphis to Canton 
and to get it there on time. Leaving Memphis he had a clear 
track and he lost no time in hitting his famous “cannon ball” 
speed. With the train well under way, he pulled the whistle cord 
for the first “Casey call” of the trip—three short blasts and then 
a long, low whine. Casey was pulling into Vaughn when his 
train hit an open switch and plowed into a freight car. He 
stayed with the engine, applying the brakes in emergency, and 
was found later, scalded by steam and with a bolt from the 
wreckage in his neck. Norton was sent to Vaughn to pick up 
Casey’s train and take it on to Canton, and the run was his from 
that day on. 
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Among the 
Clubs and Associations 


Car Foremen’s ASSOCIATION OF CHI- 
caco.—At the April 10 meeting of the 
Car Foremen’s Association, which will be 
held at 8 p. m. at the Auditorium Hotel, 
Chicago, “Condition of Freight Cars—Ex- 
peditious Handling of Freight” will be 
discussed by C. J. Nelson, Chicago Car 
Interchange Bureau. 


NortHwest Car MEN’s ASSOCIATION.— 
The Railroad Transportation Problems will 
be discussed by Paul Schuneman, of the 
Monarch Elevator Company and president 
of the Citizens Transportation League, 
before the meeting of the Northwest Car 
Men’s Association to be held at 8 p. m. 
on April 3 at St. Paul, Minn. 


EASTERN Car ForeMEN’S ASSOCIATION. 
Air-Conditioning Passenger Equipment is 
the subject to be discussed by a representa- 
tive of the Westinghouse Electric & 
Manufacturing Company before the April 
28 meeting of the Eastern Car Foremen’s 
Association which will be held at 8 p. m. 
at 29 West Thirty-Ninth street, New York. 


Club Papers 


Highway Safety and Truck 
Operations 


Western Railway Club—Meeting held 
Monday evening, February 20, at the Hotel 
Sherman, Chicago. Subject “Highway 
Safety from a Truck Operating Stand- 
point,” by W. E. Vergan, air brake super- 
visor, Missouri-K ansas-Texas, Parsons, 
Kan. Mr. Nelson described how he hap- 
pened to be drawn into the study of truck- 
ing operations in Texas, Louisiana and 
Kansas. He thoroughly convinced the 
members not only that under present gen- 
erally inadequate truck braking conditions, 
the operation of these vehicles on the 
public highways constitutes a menace to 
safety, but he also showed that railway 
employees, including those in the mechan- 
ical department, have a most direct and 
vital interest in supporting state legisla- 
tion to regulate the proper use of public 
highways by commercial vehicles of all 
sorts. § Regarding the Texas brake test, 
Mr. Vergan said: “Although Texas sta- 
tute limiting the pay load permissible on 
any truck or truck tractor to 7,000 1b. had 
become effective in January, 1932, injunc- 
tions against enforcement of the law had 
been obtained in some instances so that 
numerous cases of loading in excess of the 
legal limit were recorded. Many 1%-ton 
units with semi-trailers were observed with 
10,000 1b. or greater pay load, the total 
gross load in such cases being 20,000 1b. 
or more. Bear in mind that the manu- 
facturer’s straight rating for gross load 
on a 1¥%eton truck is usually in the neigh- 
borhood of 8,200 1b. maximum, with brak- 
ing ability undoubtedly based on this 
maximum rating. It would seem apparent 
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that all considerations of safety are being 
disregarded when the manufacturer’s rec- 
ommendations are being exceeded by 150 
per cent and more in excess of the design 
basis. {| “The kinetic energy of a 20,000- 
lb. mass moving at a speed of 45 m. p. h., 
which these vehicles commonly attain, and 
often exceed, is 1,350,000 ft.-Ib. Legal 
Texas brake performance, that is, stop- 
ping in 45 ft. from 20 m. p. h., or 228 ft. 
from 45 m. p. h., requires the brakes to 
transfer into heat energy and dissipate 
this enormous kinetic energy in the short 
space of time of 6.9 sec. from the higher 
speed mentioned. When it is realized that 
this means that a brake of 356 hp. is re- 
quired to meet the law, some idea of the 
inadequacy of the one operator to develop 
this power through the limitations of 
leverage and friction may be obtained.” 


Directory 


The following list gives names of secretaries, 
dates of next or regular meetings and places of 
pid of mechanical associations and railroad 

TH 
‘Are Braxe Association.—T. L. Burton, Room 
5605 Grand Central Terminal Building, New 


ork. 

Atirep Rattway Suppry Association.—F. W. 
Venton, Crane Company, Chi eo 
American RAILWAY AssociaTION.—Division_V. 
—Mecuanicar.—V. R. Hawthorne, 59 East 

Van Buren street, Chicago. 

Division V.—Eguirment Patntinc SEC- 
tion—V. R. Hawthorne, Chicago. 

Division VI.—Purcwases AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division 1I.—Saraty Section.—J. 

- Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Drvisron.— 
C. A. Buch, Seventeenth and H streets, 
Washington, D. C. 

American RarLway Toot Foremen’s Associa- 
tron.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

American Society or MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Diviston.—Marion B. Richard- 
gon, associate editor, Railway Mechanical 
Engineer, 30 Church street, New York. 

ACHINE SHOP cticz Drvisio~.— 

; arrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Materias Hanpiino Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

IL anp Gas Power Division.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuzrzıs Division.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

American Society ror Stext Treatinc.—W. H. 
— n, 7016 Euclid avenue, Cleveland, 

io. 

American Society ror TestiNnG MATERIALS.— 

. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. £ 

American WeLpinGe Sociery.—Miss M. M. 

y. 29 West Thirty-ninth street, New 


Association oF RAILWAY ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. N .. Room 
411, C. & N. W. Station, Chicago, Ill. 

Canapian Rarway CLusB.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. K r 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS Association.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Forzmen’s AssocIaTION or Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, Ill 7 

Car Foremen’s Association of Omana, Council 
Bluffs and South Omaha Interchange.—Geo 


Railway Mechanical Engineer 


Kriegler, car foreman, Chicago, Burli 
& Quincy, Sixteenth avenue and 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
_. Council Bluffs. 
Cextrat Rattway Crus or Burrato.—M. D. 
, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Cusveranp Rattway Cius.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except due 
l y and August, at the Auditorium el, 

Sixth and St. Clair avenue, Cleveland. 

Eastern Car Foremen’s Association.—E. L. 

rown, care of the Baltimore & Ohio, Staten 

Island, Y. Regular meetings, fourth 

Friday of each month, except June. July, 
August and September. 

INDIANAPOLIS Car Inspection Association.—R. 
A. Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 
at ee m. oon-day luncheon, 12:15 p. m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RaiLROoaD Master BLACKSMITH’S 


Cen- 

tral, 2347 Clark avenue, t, Mich. 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. — 
T. D. Smith, 1660 Old Colony building, 

icago. 

INTERNATIONAL Rattway GENERAL Foremen’s 
AssociaTION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

Master Borrermaxer’s Assocration.—A._ F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

Nationa Sarety Councit—Sream RAILROAD 
Secrion.—W. A. . Canadian National, 
Montreal, Que. 

New Encranp Raitroap Cius.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, Tuly, August and September, 
Hotel Statler, Boston. 

New Yorn Rarirroap Cius.—D. W. Pye, Room 
$27, 30 Church street, New York. Meetings, 

` third Friday in each j 
July and August, at 29 West Thirty-ninth 
street, New York. 

Nortnwest Car Mezn’s Assoctation.—E, N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 
‘une, and August, at Minnesota 
St 


month, except June. 


July 

yaniter . M. C. A. Gymnasium building, 

. Paul. 

Paciric RaiLway CLusB.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway Business Association.—P, H dle- 
ton (Treas. and Asst. Sec.), First National 
Bank building, Chicago. 

RarLway Car Men’s CLuB oF PEORIA AND PEKIN. 
—C. L. Roberts, R. F. D. 5, Peoria, II 
Rartway Crus or Pittssuacu.—J. D. Conway, 

1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 

Pittsburgh, Pa. 

Raitway Fire Protection Assocration.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Rartway Suppty MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver buiding. Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. : 

SouTHERN anv SoutHwestern Rattway Cius.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting, third Thursday in November, 
Anslev Hotel, Atlanta, Ga. 

Surrpcy Men’s Association.—E. H. 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with Equipment 
Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Toronto Rartway Cius.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and August. 

Travgtinc ENcINgeR’s Association.—W. O. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Westman Raitway Crius.—J. H. Nash, 1101 
Peoples Gas building, Chicago. Regular 
meetings third Monday in each month ex- 
cept June, July, August and September. 


Hancock, 
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Tue Missourt-Kansas-TExas has or- 
dered four lounge cars from the American 
Car & Foundry Company. 


THE DELAWARE, LACKAWANNA & WEsT- 
ERN has ordered on approval two 600-hp. 
oil-electric locomotives—one from the In- 
gersoll-Rand Company and the other (to 
be equipped with a McIntosh & Seymour 
Diesel engine) from the American Loco- 
motive Company. 


THE AMERICAN RAILWAY ASSOCIATION 
has placed an order with the American 
Railway Car Institute for five sample A. 
R. A. standard all steel 50-ton box cars 
of the design adopted by letter ballot in 
1932. The cars will be constructed by the 
Pressed Steel Car Company at its McKees 
Rocks, Pittsburgh, plant. 


THE CHESAPEAKE & Ouro has placed an 
order with the Pullman Car & Manu- 
facturing Corporation for the installation 
of air-conditioning equipment in six pas- 
senger cars, including one lounge-dining 
car, two club dining cars, one salon coach 
and two dining cars. The air conditioning 
of these cars will lead to the installation 
of air-conditioning equipment in 25 Pull- 
man cars for operation in the same trains. 


Freight Volume for 1932 


FREIGHT moved in 1932 by the railroads 
totaled 259,004,372,000 net ton-miles for 
the 12 months, according to reports com- 
piled by the Bureau of Railway Eco- 
nomics. This was a reduction of 81,144,- 
250,000 net ton-miles, or 23.9 per cent, 
under the total for 1931 and a reduction 
of 163,128,319,000 net ton-miles, or 38.6 
per cent, under 1930. In the Eastern dis- 
trict, the reduction was 22 per cent; in the 
Southern district 25 per cent, and in the 
Western 26.1 per cent. 

The record for December showed 21,- 
101,728,000 net ton-miles, a reduction of 
1,560,692,000 net ton-miles, or 6.9 per cent 
below that of the same month in 1931 and 
a reduction of 27.3 per cent under De- 
cember, 1930. The Eastern district in 
December showed 3 per cent below the 
same month the year before, and the 
Southern district 3.5 per cent below; while 
in the Western district the decline was 
13.8 per cent. 
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NEWS 


Aishton and Gormley 
Head A.R.A. 


At a MEETING of the directors of the 
American Railway Association at Chicago 
on March 22, R. H. Aishton, president of 
the association, was elected to the newly- 
created position of chairman of the board 
of directors, and M. J. Gormley, executive 
vice-president, was elected to the presi- 
dency, succeeding Mr. Aishton. 


Road Tests of Type-AB Brake 


OrriciaAL American Railway Association 
road service tests of the Type-AB experi- 
mental air brake for freight equipment 
were started on the Pennsylvania, at Johns- 
town, Pa., on Friday, March 17. Tests 
are being made of 150-car trains and var- 
ious combinations of loaded and empty 
cars and with mixed trains having the 
new brake and the present K-2 brake. 
The tests are under the direction of the 
Committee on Safety Appliances. 


Shop Employment 


Tue Cuicaco, MILWAUKEE, St. PAUL 
& Paciric on March 13, recalled 850 men 
to its passenger car shops at Milwaukee, 
Wis. The shops have started work on a 
car repair program. 

The St. Louis Southwestern has recalled 
200 men to work for an indefinite period 
in the locomotive department of its divi- 
sion shops at Pine Bluff, Ark. The rail- 
way now has 600 men employed there. 


Locomotive Shipments in 1932 


SHIPMENTS of railroad locomotives from 
the country’s principal manufacturing 
plants during 1932, as reported to the 
United States Department of Commerce, 
totaled 105 locomotives as compared with 
166 in 1931 and 820 in 1930. Of the 1932 
total, 39 were steam locomotives and 66 
electric, including export shipments of 
seven of the former type and eight of the 
latter. 

For the month of December, 1932, ship- 
ments of six locomotives were reported 
as compared with eight in the previous 
month and two in December, 1931. Un- 
filled orders at the end of December to- 
taled 73 locomotives (one steam and 72 
electrics) as compared with unfilled orders 
at the end of December, 1931, for 176 
locomotives (39 steam and 137 electrics). 


Diesel Unit for Main Line Service 


A Dreset-powered unit for main-line 
service, a combination car with post office 
and baggage compartments, capable of 
hauling three passenger coaches, developed 
by the St. Louis Car Company, St. Louis, 
Mo., and the Ingersoll-Rand Company, 
New York, has been placed in test serv- 
ice on the Louisville & Nashville between 
Lexington, Ky., and Louisville, and be- 
tween Louisville and Birmingham, Ala. 


The unit is 75 ft. long, weighs 104 tons 
and has two 300-hp. Diesel engines. The 
electric current from two generators, di- 
rectly connected to the Diesel engines, 
drives four motors which transmit power 
to the truck wheels. The builders claim 
a maximum speed of 80 miles per hour 
and that a similar unit capable of pro- 
ducing approximately 1,500 hp. can be 
built. 


Historical Bulletin No. 30 


THE Raitway and Locomotive Histori- 
cal Society (Harvard Business School, 
Boston) has issued bulletin No. 30 and 
with it a single index for all of the 30 
bulletins thus far issued. 

The principal article in the present bul- 
letin is a biographical sketch, by John R. 
Spears, of John B. Jervis, the distinguished 
engineer whose name is one of the chief 
features of interest in the history of the 
construction of the Erie and the Delaware 
& Hudson canals and the New York 
(Croton) Aqueduct. 

Jervis, the sketch reveals, was born at 
Huntington, Long Island, N. Y., in 1795, 
and died at Rome, N. Y., on January 12, 
1885. He began as an uneducated sur- 
veyor on the Erie Canal; rose to be 
superintendent of the Eastern division of 
the Canal (1824) ; and was a leader in the 
construction of the Delaware & Hudson 
Canal (1825-1829) ending as chief engi- 
neer. In this service he spent a week 
at Quincy, Mass., studying the Granite 
Railway, the first railroad in America. He 
was next the chief engineer of the Mo- 
hawk & Hudson (1831) where he designed 
the DeWitt Clinton, the first locomotive 
with a swiveling truck. 

Jervis was chief engineer of the Croton 
aqueduct for conveying water to New 
York City (1836-1842) which at that time 
involved numerous novel engineering prob- 
lems; and following this he was called to 
Boston where he took charge of building 
the Cochituate aqueduct. Next he was 
chief engineer of the Hudson River Rail- 
road, and then the Michigan Southern & 
Northern Indiana, both now parts of the 
New York Central; and later he figured 
in the construction of the Pittsburgh, Fort 
Wayne & Chicago, and the Chicago & 
Rock Island. 

(Turn to next left-hand page) 
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SPEEDING UP A RAILROAD — 


Railroad operation can't be speeded up successfully 


without fitting equipment to meet the increased stresses. 


« Materials that may be all right for train speeds of 15 miles per hour fall down when speeds rise to 45. « To meet 
these requires better material. It exists in Agathon Alloy Steel. « Agathon Alloy Steels develop such a wide 


range of physical properties that some one steel will satisfy every railroad need. « Perhaps it's a 


Toncan Iron Boiler Tubes, 

. i eer ‘ r Pipe, Plates, Cul , Ri ý 
special spring steel or a shock-resisting steel for axles. Again it may be a non-stretch spvboie tonde tate en 
Firebox Sheets è Sheets and 

Sirip for special railroad 

steel for engine bolts or a special steel for reciprocating parts. « Republic metallurgists ESEN PONAT 
ive 

Parts e Agathon Engine Bolt 

. Steel è Agathon Iron for 

have developed an Agathon Alloy Steel for each railroad use. Service has thoroughly pins ond bushings e Agathon 
Staybolt Iron e Climax Stee! 

Staybolts e Upson Bolts and 

h r $ Nutse Track Material, Maney 

proved each one as competent to meet the new demands of increasingly severe Service. Guard Roil Assemblies e En. 
duro Stainless Steel for din- 

ing car equipment, forrefrig- 

eration cars and for firebox 

sheets e Agathon Nickel 


OC E oN OF. CR, A- L ALEG © Y., I S I O N frtging steel. 


REPUBLIC STEEL 


C O ester a AT 1- O-N 


MASSILLON SSeS OHIO 


Supply Trade Notes 


THe WavucH Paint Company, St. 
Louis, Mo., has been organized by W. D. 
Waugh, formerly division manager of the 
Detroit Graphite Company, St. Louis. 


C. S. Srves has been appointed traffic 
manager of The Firestone Tire & Rubber 
Company, Akron, Ohio, and subsidiaries, 
to succeed E. C. Knox, deceased. 


Tue New York Orrice, railway divi- 
sion of the Winton Engine Corporation, 
has been moved from the Graybar build- 
ing to 10 East Fortieth street, New York 
City. Paul R. Turner continues in charge 
as eastern representative. 


Scutty-Jones & Company, Chicago, 
manufacturers of production tools and ma- 
chinery, has acquired the American Spe- 
cialty Company of Chicago. This com- 
pany has for many years manufactured a 
complete line of sleeves and sockets. 


Cuartes L. Gireert has been elected 
vice-president and treasurer of the Scullin 
Steel Company, St. Louis, Mo., to fill the 
vacancy caused by the death of V. C. 
Turner, and Edward F. Judge has been 
appointed assistant treasurer, in addition to 
his duties as secretary. 


ARTHUR E. BLacK woon, president of the 
Sullivan Machinery Company, Chicago, 
has been elected chairman of the board 
and will be succeeded by Henry S. Beal, 
formerly general manager of the Jones & 
Lamson Machine Company, Springfield, 
Vt. 


James A. Cook has been appointed dis- 
trict sales representative of the Frank 
Wiedeman Company, Milwaukee, Wis., to 
handle the sale of pipe nipples to the 
railroads of the St. Louis district. Mr. 
Cook will have his headquarters at T wen- 
ty-First street and Southern Railway, East 
St. Louis, Ill. 


Tue Locomotive Crane MANUFAC- 
TURERS’ ASSOCIATION has adopted a reso- 
lution providing that the members of that 
association, in order to protect the capital 
investment represented by their detailed 
drawings and to provide fairly for the 
best interests of their customers through 
efficient repair part service, shall refrain 
from furnishing to their customers de- 
tailed drawings of standardized products 
except when justified by the needs of an 
emergency breakdown. p 


A. F. McCormick, formerly western 
sales agent of the J. G. Brill Company, 
Automotive division, has become associated 
with the Clark Equipment Company, Battle 
Creek, Mich., to handle sales of the Auto- 
tram aluminum stream-lined gas-mechani- 
cal rail car in the western territory, in 
co-operation with the company’s territorial 
managers. Mr. McCormick, who has been 
identified with rail-motor-car development 
from its initial stages, was originally con- 
nected with the Service Motor Truck 
Company, Wabash, Ind., in the develop- 
ment of the first direct gas-powered rail 
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car built by this company. In his new 
connection, Mr. McCormick’s headquarters 
will be at Chicago, but he will work more 
or less directly out of the factory at Battle 
Creek, the centra! point for national sales. 


C. MARSHALL TayLor has been appointed 
manager of the new products division of 
the G. M. Basford Company, New York 
advertising agency. For the last six years, 
Mr. Taylor was vice-president and general 
manager of Curtin-Howe Corporation, tim- 


C. Marshall Taylor 


ber preservation engineers. Among his 
connections before that were the Sharples 
Solvents, the Reading Company, the Inter- 
national Creosoting Construction Company 
and the Charles E. Hires Company. The 
G. M. Basford Company since the incep- 
tion of its new products division has done 
pioneering work in getting industrial ad- 
vertisers to appreciate the value of adding 
new articles to their lines, particularly 
under present economic conditions. 


Wiliam H. Woonin, formerly president 
of the American Car & Foundry Com- 
pany, and chairman of the board of direc- 
tors of the American Locomotive Company, 
has been appointed secretary of the treas- 
ury in the cabinet of President Franklin 
D. Roosevelt. Thus, as did his predecessor, 
President Hoover, so also has Mr. Roose- 
velt chosen one of his administration lead- 
ers from the railway equipment industry. 
Robert P. Lamont, former president of the 
American Steel Foundries, served as secre- 
tary of commerce from the inception of the 
Hoover administration on March 4, 1929, 
until August, 1932, when he resigned to 
become president of the American Iron 
and Steel Institute. 

In addition to the positions mentioned 
at the outset Mr. Woodin was also presi- 
dent of the American Car & Foundry 
Export Company ;, president of the Ameri- 
can Car & Foundry Securities Corporation ; 
chairman of the board and president of the 
American Car & Foundry Motors Com- 
pany ; chairman of the board and president 
of the Brill Corporation; president of the 
J. G. Brill Company; president and chair- 
man of the board of the American T.oco- 


motive Sales Corporation; chairman of 
the board of the Montreal Locomotive 
Works, Ltd.; chairman of the board of the 
Railway Steel-Spring Company ; and chair- 
man of the executive committee of the Mc- 
Intosh & Seymour Corporation. In addition 
to directorships which he held in each of the 
foregoing companies, Mr. Woodin was also 
a director of the Consolidated Railroad of 
Cuba, the Superheater Company and the 
Federal Reserve Bank of New York. 

William Hartman Woodin is a descend- 
ant of a family which has been associated 
with railway car building practically since 
the inception of that industry in this coun- 
try. In 1849 his grandfather, after whom 
he is named, entered a partnership with 
Mordecai W. Jackson to establish at Ber- 
wick, Pa., a foundry under the firm name 
of Jackson & Woodin for the manufacture 
of stoves, plows, iron pipe and other 
foundry products. In 1861 this business 
was extended to include the manufacture 
of cars and in 1872 it was absorbed by a 
new company known as the Jackson & 
Woodin Manufacturing Company. This 
latter was one of the firms which in 1899 
were merged to form American Car & 
Foundry Company. 

Mr. Woodin was born at Berwick, Pa. 
May 27, 1868, and received a technical 
education at the Columbia University 
School of Mines which he attended with 
the class of 1890. Upon leaving college he 
entered the shops of the Jackson & Woodin 
Manufacturing Company at Berwick and 
in 1892 was appointed general superintend- 
ent of that plant. Three years later, in 


W. H. Woodin 


1895, he was elected vice-president and his 
promotion to the presidency came in 1899. 
With the merging of the plant into the 
American Car & Foundry Company in the 
latter year, Mr. Woodin was appointed 
district manager of the Berwick plant. He 
next became assistant to the first vice-presi- 
dent of the new company and in 1902 he 
was appointed a director and assistant to 
the president, having general direction of 
the company’s affairs under President 
Frederick H. Eaton, whom, on February 
1, 1916, Mr. Woodin succeeded in the presi- 
dency. Mr. Woodin first became president 
of the American Locomotive Company in 
December, 1925, succeeding the late An- 
drew Fletcher. In May, 1926, however, he 
temporarily relinquished the position and 
was succeeded by Frederick F. Fitzpatrick, 
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LOWER MAINTENANCE 
AND LESS FUEL .. result 
from applying the BOOSTER 


\ 
a 


— 


“With the Booster-equipped light Pacifics we were able to handle trains on 
a shorter schedule than with the heavy Pacifics due to more rapid acceleration. 
In addition, the numerous complaints which had been made on account of rough 
handling were eliminated. The economies effected were in reduction of fuel con- 
sumption and reduction in maintenance and on trains where the Booster light Pacific 
replaced the non-booster heavy Pacific there was a saving of 15°% in fuel and 


10°% in maintenance.” 
. Supt. of Motive Power of Western Road. 


Intensive power production calls for the incor- excess weight. Itisnotloaded to capacity. It has a 
poration of The Locomotive Booster in the design pair of drivers which could be dispensed with, 
of every locomotive—tlarge and small—old and as far as hauling ability is concerned. « Contrast this 
new. In no other way can you get the greatest with a Booster - equipped engine loaded according 
work out of every pound of metal. « Unless a to capacity at speed. The Booster is cut in only when 


locomotive has a Booster, it needed. It uses idle weight 


must be built heavier in order and spare steam for starting, 
to get the required tractive accelerating and to maintain 
power to start the load it can speed on grades. « Greater 


haul at speed. « Once under- tonnage is hauled, resulting 


way, such a locomotive carries THE LOCOMOTIVE BOOSTER in lower operating costs. 


FRANKLIN RAILWAY SUPPLY CO., Inc. 


NEW YORK CHICAGO MONTREAL 


former president of the Railway Steel- 
Spring Company. After the death of Mr. 
Fitzpatrick in November, 1927, Mr. 
Woodin was again the American Loco- 
motive Company’s president until April, 
1929, when, remaining as chairman of the 
board, he was succeeded in the presidency 
by William C. Dickerman. 


Cuartes J. Harpy, general counsel of 
the American Car & Foundry Company 
and its affiliates, has been elected president 
to succeed William H. Woodin. William 
C. Dickerman, president of the American 
Locomotive Company, succeeds Mr. Woodin 
as a member of the executive committee 
of the American Car & Foundry Company, 
the American Car & Foundry Export 
Company and the American Car & Foundry 
Securities Corporation. William H. Woodin, 
Jr., has been elected a director of the 
American Car & Foundry Company and 
subsidiaries, and Noah A. Stancliffe has 
been elected to the directorate of the 
American Car & Foundry Company, suc- 


C. J. Hardy 


ceeding Oscar B. Cintas, who was recently 
appointed by the government of Cuba as its 
ambassador to the United States. Mr. 
Hardy has been elected also a director and 
a member of the Executive Committee of 
the American Locomotive Company, to 
succeed Mr. Woodin. The position of 
chairman of the board of the American 
Locomotive Company has been abolished. 

The new president of the American Car 
& Foundry Company, Charles J. Hardy, 
has served it for twenty-five years as gen- 
eral counsel, director and member of the 
executive committee. Born in New York, 
Mr. Hardy was educated at the College 
of the City of New York and at Columbia 
University, from which latter institution 
he received the degree of LL.B. in 1885. 
Admitted to the bar of New York State 
in 1887, he began the practice of law in 
that year, his association with the Ameri- 
can Car & Foundry Company dating from 
1908. Mr. Hardy is senior member of the 
law firm of Hardy, Stancliffe & Hardy 
and a director of the following companies : 
American Car & Foundry Co., Julius Kay- 
ser & Co., the Brill Corporation, the Stand- 
ard Forgings Corporation, the United Cork 
Company, the St. Louis Forgings Com- 
pany, James Elgar, Inc., the American 
Car & Found:y Securities Corporation and 
the Pacific Car & Foundry Company. 


148 


Tue Burlar Company, at its annual 
meeting on March 15, elected the follow- 
ing officers: E. P. Bullard, president; 
E. C. Bullard, D. B. Bullard and J. W. 
Bray, vice-presidents; A. E. North, secre- 
tary-treasurer, and G. L. Todd, assistant 
secretary-treasurer. The directors elected 
for the ensuing year include E. P. Bullard, 
E. C. Bullard, D. B. Bullard, J. W. Bray, 
A. E. North, E. P. Blanchard, H. C. 
Bullard, J. W. C. Bullard, and T. E. Dunn. 


Rara E. FLanpers has been elected 
president of the Jones & Lamson Machine 
Company, succeeding James Hartness, re- 
tired, and K. H. Woolson has been ap- 
pointed vice-president in addition to his 
duties as treasurer. Mr. Flanders be- 
came an apprentice in the employ of the 
Brown & Sharpe Manufacturing Company 
in January, 1897, and continued with that 
company until 1902 when he became em- 
ployed in the drafting room of the Taft- 
Peirce Company. He was then succes- 
sively associated with Flather & Co., the 
International Paper Box Company and the 
West Lynn Works of the General Elec- 
tric Company. He became associate editor 
of Machinery in 1905 and in 1910 was 
appointed sales engineer of the Fellows 
Gear Shaper Company. In 1912 he be- 
came manager of the Fay Automatic de- 
partment of the Jones & Lamson Machine 
Company. In 1914 he was promoted to 
the position of general manager and 
was later appointed vice-president. Mr. 
Flanders is a past president of the Na- 
tional Machine Tool Builders’ Association, 
a past vice-president of the American So- 
ciety of Mechanical Engineers, and a 
member of the National Screw Thread 
Commission. He is also author of the 
book entitled “Taming Our Machines.” 

Mr. Hartness was born in Schenectady, 
N. Y., in 1861. He had been president of 
the Jones & Lamson Machine Company 
for 32 years, having previously held the 
positions of superintendent and manager. 
He is the inventor of the flat turret lathe. 


Obituary 


Tuomas A. BEATTIE, general superin- 
tendent of the McKeesport, Pa., works of 
the National Tube Company, died on 
February 25 in Montefiore Hospital, 
Pittsburgh, at the age of 69. Mr. Beattie 
had been in the service of the National 
Tube Company for 50 years. He was 
general manager of the Riverside works 
in Wheeling, W. Va., from 1900 to 1929, 
when he was transferred to McKeesport. 


FRED ATWATER, president of the Colum- 
bia Nut & Bolt Company, Inc., Bridge- 
port, Conn., died on February 21 at 
Bridgeport Hospital. Mr. Atwater was 
born 62 years ago at Derby, Conn. He 
commenced his career with the Bridgeport 
Malleable Iron Company and in 1902 or- 
ganized the Columbia Nut & Bolt Com- 
pany of which he -was president at the 
time of his death. Mr. Atwater had taken 
an active part in civic affairs having 
served as mayor of Bridgeport from 1921 
to 1923, also as a state senator in Con- 
necticut during 1931 and 1932. He was a 
director of many corporations and banks, 
also treasurer of the Howard P. Cook 
Company, dealers in railroad supplies. 


Railway Mechanical Engineer 


Personal Mention 


Car Department 


E. M. WItcox has been appointed master 
car builder on the Western division oi 
the New York Central and the West divi- 
sion of the Michigan Central, with head- 
quarters at Chicago. 


Obituary 


Harry T. BENTLEY, who retired as gen- 
eral superintendent of motive power of 
the Chicago & North Western on Sep- 
tember 1, 1927, died of pneumonia on 
March 1 at his home in Oak Park, IIL, a 
suburb of Chicago. Mr. Bentley was born 
in London, England, on June 4, 1862, and 
attended Dulwich College. He entered 
railway service at the age of 15 as a 
machinist apprentice on the London & 
North Western (now part of the London, 
Midland & Scottish), and in 1887 was 
promoted to foreman of the enginehouse at 
Chester, England. In 1892, Mr. Bentley 
came to the United States and entered the 
service of the Chicago & North Western 
as a machinist in the Chicago shops. Soon 
he was promoted to foreman in the shops 
at Boone, Iowa, being transferred to Belle 
Plaine, Iowa, in 1895. In 1898, he was 
advanced to general foreman in the shops 
at Clinton, Iowa, being later in the same 
year appointed master mechanic of the 
Madison division. He was transferred to 
the Iowa division on December 30, 1899, 
where he remained until August 31, 1902, 
when he was promoted to the position of 
assistant superintendent of motive power 


Harry T. Bentley 


and machinery, with headquarters at Chi- 
cago. On October 31, 1913, Mr. Bentley 
was advanced to superintendent of motive 
power and machinery at Chicago, becoming 
general superintendent of motive power 
and machinery on May 1, 1922. During 
the war Mr. Bentley served as assistant 
director of transportation of the United 
States Railroad Administration, in charge 
of mechanical matters. Mr. Bentley was a 
past president of the American Railway 
Master Mechanics’ Association, of the 
International Railway Fuel Association, 
and of the Western Railway Club. He was - 
chairman of the committee on Locomotive 
Design and Construction, Mechanical di- 
vision, American Railway Association, 
from 1923 to 1927. 
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WHAT MODERN LOCOMOTIVES 


mean 


TO FUEL ECONOMY 


“The development of fuel economy can be seen 
in the following illustration of typical freight 
engines of 10 and 20 years ago, compared with 


typical engines of today: 


1912 1922 1932 
Fuel 614 Ibs. coal 5 Ibs. coal 3 Ibs. or less coal 
economy per drawbar perdrawbar consumption perdraw- 
horsepower horsepower bar horsepower hour 


—Wall Street Journal, February 24, 1933 


With 83% of the locomotives on Class 1 roads 
today more than 10 years old, the greater 
economy resulting from full use of modern 


motive power is obvious. 


LIMA LOCOMOTIVE 


LIMA 


WORKS, INCORPORATED 


OHIO 
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Wind Tunnel Tests of 
Locomotive Streamlining’ 


Part I 


T is an unfortunate feature of the steam locomotive 

in its present state that the exhaust steam and smoke 
have to be emitted at a position some distance ahead of 
the cab. With the development of higher-powered loco- 
motives, the shorter stacks have increased the problem of 
lifting the smoke clear of the cab. When the locomotive 
is drifting, the absence of the exhaust steam jet in the 
stack allows the smoke to pour down over the top and 


C. N. R. 6100 class locomotive drifting, showing cab 
window obscured by smoke 


sides of the boiler, seriously impairing vision from the 
cab windows. If it is possible to lift the smoke well clear 
of the cab, it is quite likely that it will remain above the 
train so that the quantity of smoke and cinders entering 
the coaches will be reduced. No recent scheme for cur- 
ing this trouble has been sufficiently successful to merit 


1 An abstract of a paper printed in the January, 1933, issue of the 
Canadian Journal of ferar, 

2 Junior research physicist, 
Canada. 


National Research Laboratories, Ottawa, 


By J. J. Green? 


The paper describes work done 
in the wind tunnel of the Nation- 
al Research Laboratories, Ot- 
tawa, Canada and discusses the 
steps whereby an improved ex- 
ternal shape has been evolved 
for locomotives such that the 
smoke is lifted over the cab thus 
making possible an unimpaired 
vision ahead. By removing the 
violent eddying flow about the 
locomotive the air resistance of 
the engine and tender has been 
reduced to the extent of some 
35 per cent. 


general adoption. A number of odd-shaped devices have 
been attached to the front of the boiler and the stack, 
but their lack of success is due to the fact that the aero- 
dynamics of the entire locomotive is involved, particu- 
larly the front and upper surface of the boiler. The 
Canadian National Railways and a number of other 
roads have experimented with deflectors at the stack, but 
they have not given satisfaction. 

In these investigations it was hoped that radical 
changes in the entire locomotive shape would yield con- 
siderable improvement in smoke flow and resistance. Jt 
was felt that the use of side guards was an attempt to 
improve slightly what is already a very poor aerodynamic 
shape. Wind tunnel tests substantiate the statement that 
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the entire upper surface of a modern locomotive is 
shrouded in eddies due to poor aerodynamic design. 
These eddies behind the stack, dome and valves trap the 
smoke which is then comparatively slowly dissipated 
since the eddies reduce considerably the average air 
velocity over the boiler. This retarding of the flow ad- 
jacent to the boiler is further enhanced by the crude 
shape of the boiler front. Removal of the smoke nuisance 
by changes in design which will give smooth high speed 
air flow over the boiler top and sides will obviously pro- 
duce at the same time a reduction of the air resistance 
of the locomotive, and in recent times the reduction of 
running costs by minimizing air resistance has been slow- 
ly coming to the forefront. Work at the National Physi- 
cal Laboratory for the L. M. S. and L. N. E. R. rail- 
ways, and that of Tietjens+,5, may be cited as being 
typical of the attention being devoted to air resistance. 
Air resistance at low or medium speeds is small in 
comparison with other sources of resistance and the loco- 
motive itself has only about 30% of the total air resist- 
ance of the train. Since. however, the air resistance in- 
creases as the square of the speed, whereas other resist- 
ances rise only as some power of the speed less than unity, 
it is evident that, for the high speed passenger services 


disposition might be changed. Further restrictions arose 
from the fact that the same general shape, sizes and 
clearances and operating arrangements were to be re- 
tained, and that definite accessibility for connecting rods, 
valve motion, axles and axle boxes was required. Despite 
the great saving in air resistance, no cowling could be 
tolerated over this mechanism, and the firebox had to 
be left free to prevent blocking of the air-opening into 
the ash pan. Other structural limitations were imposed 
by the restricted position and height above the water 
level in the boiler of the feed-water heater. Clearance 
for the water supply pipes also limited the level of the 
top of the water tank. Finally all modifications were 
to be such as could be done economically and easily, with 
the bare minimum of alteration to the locomotive itself, 
and this practical aspect has been kept in mind through- 
out the work. 

In view of the difficulty of extensive alteration to the 
scale model supplied, without damaging it, a wcoden 
model was made to the same dimensions, reproducing all 
the main essentials, without the minor details. Both 
models were tested for resistance, and the ground effect 
on the steel model was measured with a dummy ground 
utilizing the wooden model as a mirror image. 


C. N. R. 6100 class locomotive drifting, showing poor flow of smoke 


nowadays common to railroad practice, air-resistance re- 
duction merits attention in the quest for economy. 


Scope of the Tests 


In 1931 the Canadian National requested the National 
Research Council to undertake an investigation with a 
view to improving high-speed locomotive design. A 1⁄2- 
scale model of the 6100 class engine and tender, com- 
plete in every detail and constructed mainly of steel, was 
forwarded for use in the wind tunnel tests. The open 
tunnel with a jet 9 ft. in diameter, 13 ft. long and a maxi- 
mum speed of 160 m.p.h. was eminently suitable for the 
work to be done. 

A number of restrictions were imposed on the work 
at the outset; for example, owing to legal restrictions, 
certain features such as a bell, whistle, stairways at front 
and runways at sides cannot be eliminated, although their 


t HarTtLEY, Sır H. Research on the L. M. S. 
153:6011, 1932. 

*Tretyens, O. G. Air resistance of trains. 
Department Report R-7408-A. 1930, 

t Tierjens, O. G., and RırLey, K., C. Air resistance of interurban 
cars. Westinghouse Research Department Report R-7408-B. 1931. 
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Westinghouse Research 
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The wind speeds employed in the tests ranged up to 
170 ft. per sec., and above speeds of 30 or 40 ft. per 
sec. no scale effect existed, that is, the resistance coeff- 
cient obtained by dividing the resistance by the square 
of the wind speed is a constant within the limits of prac- 
tical measurement. This linear variation of resistance 
with the square of the speed allows prediction of the 
full-scale locomotive resistance with greater assurance 
of accuracy. 


Resistance and Air Flow 


The method initially employed for measuring resistance 
was to suspend the model by wires and observe its “‘sway- 
back” in the wind, computing the resistance from the 
observations. The drawbacks to this method were that 
the model oscillated considerably rendering observation 
difficult, the computations were laborious, and in the <ase 
of the wooden model it was necessary to load it with 
lead weights to limit the “swayback,” which increased 
the number of wires in the jet and complicated the 
oscillation of the model. 

In view of these objections, a rough subframe drag 
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balance was built above the jet. The force on the 


model was transmitted by suspension and bracing wires 
to the subframe and thence to the scale pan of an ac- 
curate balance. Ground effec. was supplied by a dummy 
ground beneath the model, just clear of the wheels. 
The velocity vectors of air currents around the model, 
with its various modifications, were studied by means 
of silk streamers attached to a grid of very fine wire 


rear end would be worthy of consideration. For these 
reasons and also because of the predominating importance 
of tte smoke problem, no work was done on reducing 
train resistance. 

The silk threads indicated the exceptionally poor air- 
flow round the existing type of locomotive and showed 
how the general flow is deflected downwards all along 
the boiler sides. The existing shape of cab causes the 


| 
} 


Model of C. N. R. 6100 class locomotive and tender (1/12 scale) suspended in wind tunnel jet with wooden dummy 
to give ground effect 


suspended just above the locomotive. and another just 
in front of the model. Additional threads were attached 
along the boiler sides and in front of the cab window. 
These threads proved very sensitive to changes in shape 
of the locomotive and were satisfactory in indicating the 
beneficial effect or otherwise of any specific modification, 
and in addition they were easily photographed for pur- 
poses of recording tbe air currents existing around the 
body of the model. 


air to pour down in front of the cab windows, and 
leaves no doubt as to the likelihood of their being ob- 
scured when the locomotive is drifting. 


General Outline of Results 


By progressive steps there has been developed for the 
locomotive an improved shape which operates primarily 
by inducing a layer of pure air to enter under the smoke 
layer, such that a space enveloping the boiler and ex- 


Fig. 1—Wooden model with dummy ground suspended in wind tunnel 


All tests were done at zero yaw since the effect of side 
wind on a high-speed locomotive is considered to be 
small, in so far as air resistance is concerned, and the 
results of the work were to be applied to high-speed runs 
at maximum speeds in the neighborhood of 80 m.p.h. 
Very litte room exists for improving the aerodynamic 
characteristics of railway coaches and since the air is ex- 
cessively turbulent by the time the last coach is reached, it 
is doubtful if a special streamlined observation car at the 
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tending well above the top of the boiler is fed con- 
tinuously with air uncontaminated by smoke. The con- 
struction of the model is such that this smoke-free 
layer is retained beneath the smoke with a minimum 
of intermingling of the two. Smooth entry for this 
c ean air is effected by a new design for the locomotive 
front end. At the position of the cab further quantities 
of smoke-free air are induced upward in front of the 
cab windows, to augment the laver of pure air im- 
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mediately above the locomotive. Here originally existed 
a downward current of smoke which. necessitated the 
provision of a grating on the running board in front of 
the cab window, to allow for the disposal of the cinders 
coll_cting there. 

The modifications to effect this change of flow result 
in a reduction of approximately 35 per cent of the air 


\ 


all length of the suspension wires was 11 ft. 113 in. 

The resistance coefficient in the last column includes 
the air drag of the supporting wires. The existence of 
scale effect is seen at speeds below about 40 ft. per sec. 


R 
where the value of ya changes with V. Above this speed 


Fig. 2—Air flow over unmodified model as indicated by silk threads—Wind speed, 45 m. p. h. 


resistance of the locomotive. The best model tested re- 
duced the air resistance by 43 per cent, but the cowling 
employed interfered with the accessibility required for 
the working parts. 


Description of Tests and Results 


Preliminary measurements of wind resistance were 
made with the 1 2-scale model. It was suspended at 
the centre of the wind tunnel jet by means of eight wires 
(four 12-gauge wires to the locomotive, and four 16- 
gauge wires to the tender) attached at their lower ends 
to steel stirrups passing under the boiler and water tank 
of the model. The upper ends of the wires were fas- 
tened to steel J-beams on the platform above the jet. 
The wires were all identical in length and were arranged 
to be vertical. The ends of the wires at the model as 
well as at their upper attachments were pin-jointed. A 
steel scale graduated in hundredths of an inch was fas- 
tened horizontally on the side of the boiler. This steel 
scale was observed through a telescope set up at the side 
of the jet, and for each wind speed employed the “sway- 
back” of the model was observed through the telescope. 

The method used for computing wind resistance can 
be followed by reference to Fig. 3. Let AB represent 
the model suspended by paraliel wires of equal length, 
OA, PB, in a wind whose direction is indicated by the 
arrow. Suppose the model sways back to a position 
A'B’. Equilibrium of the system is determined by the 
weight of the model, the air resistance or drag, and the 
tension in the supporting wires. OA’C is the triangle 
of forces where the length OC is proportional to the 
total model weight W, and the length A’C is propor- 
tional to the resistance R. (OA = OA’ = PB = length 
of supporting wires measured from pin joints at each 
end.) 


Let D = A’C the amount by which the model has swayed 


back. 
Then OC = V (0A: - D = v'(OA’ + D) (OA’- D). 
R A’ 


+ C D D 
Now — = o R= (—) x W =—— = W, 
w oc oc VOA +D) (OA-D) 
Knowing W and OA and measuring D, it is possible to 
calculate R, the wind resistance. 
Table I gives the results for the metal model for 
which the total weight, W, was 318.75 Ib. The over- 
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the value of the resistance coefficient is reasonably con- 
stant within the limits of experimental accuracy. 


R 
Assuming then that the resistance coefficient pi x 100 
is the same for full scale as at the higher speeds in the 
model tests, the full-scale resistance at any wind speed 


V ft. per sec. is derived by multiplying the value of 
2 
so that for a %o-scale 


R 

= by 2x f{—__} , 

V2 ý z5 T scale 

model the multiplying factor will be (V2 X 144), the 
fe) P (6) 


relative resistances of model and full scale being in the 
ratio of their frontal areas. 

The reaction at the locomotive due to the wire-sus- 
pension drag is given as a contribution to the total 
resistance measured in the tests, and must therefore be 
deducted in order to evaluate the resistance of the locc- 
motive and tender alone. Since the curve relating to 
the resistance of wires, their diameters and wind speed 
is well known, the value of the resistance of those lengths 
of the suspension wires included by the air jet was easily 
calculated for each wind speed used in the tests, and 
the necessary correction applied. 


This gave a mean value of — X 100 = 0.1135 for the 
y2 
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model alone over the range of speeds for which the 
coefficient is constant, R being in Ib. and V in ft. per sec. 


Ground Effect 


The resistance measurements on the metal model were 
not as yet applicable to actual practice in view of the 


SENSITIVITY 
WEIGHTS 


MODEL SUSPENSION WIRES 


WIND DIRECTION —-—> 


this effect to work equally on both models, half the effect 
gives the individual ground interference on any one 
model. . 

It was found that the ground effect was such as to 
reduce the resistance of the locomotive and this becomes 
obvious when it is considered that the action of the 


SCALE OF FEET 


SUB-FRAME SUB-FRAME 


Fig. 4—Diagram of the subframe of the drag balance 


fact that the model had been freely suspended, and the 
presence of the ground in full scale had not been al- 
lowed for. 

Two methods suggested themselves for introducing 
ground effect. It is well known that the effect of a 
boundary surface on the air flow past a body in its 
neighborhood is the same as if the boundary was re- 


ground is such as to retard the air passing underneath 
the model. 

The second method of evaluating ground effect was 
to suspend a dummy ground underneath the model, just 
clear of the wheels, and to measure the resistance of the 
model with this ground in place. Such a method pro- 
duces results which are directly applicable to the case 


| 
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| 
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Fig. 5—Drawing of original model unmodified 


placed by a second model so placed with respect to the 
first as to constitute a “mirror image” of the first model 
in the boundary. The wooden model was then used in 
the first method for determining ground effect. Know- 


Table I — Results Obtained With The Metal Model 


: Coefficient 
Wind speed, Amount of Wind R 
V, te swayback, resistance, — x 100 
per sec. , in V (04 +D) (OA-D) R, 1b. y: 
20 0.2 143.375 0.534 0.133 
30 0.55 143.374 1.223 136 
40 1.00 143.372 2.223 139 
50 1.56 143.366 3.468 -139 
60 2.28 143.357 5.070 141 
70.4 3.12 143.341 6.938 -140 
ý 79.8 4.01 143.319 8.918 .140 
90 5.14 143.283 11.434 -141 
100 6.38 143.233 14.198 142 
110.5 7.77 143.164 17.300 142 
120 9.14 143.084 20.361 141 
154 15.12 142.575 33.750 142 
170.2 18.08 142.230 40.455 -140 


ing the resistance of the metal model freely suspended 
and subsequently measuring the resistance of the wooden 
model freely suspended, the sum of these two resistances 
exceeds the resistance of the combined pair by an amount 
which represented the effect of the ground. Assuming 
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of a full-sca'e locomotive running on the tracks, and by 
evaluating the difference between these results and those 
for the freely suspended model, a second estimate of the 
ground effect could be made and compared with that de- 
rived by the use of a “mirror image.” 

Speed range O to 175 ft. per sec. 

Mean coefficient of resistance for metal model freely 
suspended, 


Rs 
a x 100 = 0.1135. 


Mean coefficient of resistance for wooden model freely 
suspended, 
Rw 
— x 100 = 0.1062. 
vz 
Mean coefficient of resistance for combined pair freely 
suspended 
f Rs + Rw - 2d 
—— — * 100 = 0.2054, 


where d is the interference effect on each model 
due to the ground. By addition a set of values for 


R,+Ry 
V2 


X 100 over the speed range are calculated and by 
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Rs + Ry —2d 


subtracting the corresponding values of 


y2 
; 2d 
a set of values for — X 100 are derived. The results 
y2 
Save a mean value for — X 100 of 0.0067, as the in- 
y2 


terference effect on each model due to ground. 
Correcting the resistances of the two models for 
ground effect, the resistance of the wooden model, in- 
cluding ground effect, is given by 
R 


— x 100 = 0.0995, 
ve 


the resistance of the metal model, 


including 
effect, is given by 


ground 


R 
vie 100 = 0.1068, 


R in lb. and V in ft. per sec. 
These values are obtained by subtracting the ground 
effect, 


d 
— x 100 = 0.0067, 
yz 


from the resistance coefficient for each model freely 

suspended. j 
The full-scale locomotive resistance at V m.p.h. is then 

given from the results with the steel model as 

0.1068 88? 


100 | 602 
R = 0.3308 V? Ib, 


Measurements with a Subframe Drag Balance 


Fig. 4 shows the general arrangement of this drag 
balance. The subframe is constructed of angle iron 
welded together, and is suspended from two vertical 
frames which will be designated by the terms upstream 
and downstream. 

The downstream frame supports the subframe on 
two knife edges, whereas the upstream frame supports 
the subframe on a single cone pivot. At its upper end, 
the downstream vertical frame is suspended from two 
knife edges, the V-blocks being fixed on the upper flanges 
of two longitudinal I-beams resting on the balance plat- 
form. The upstream vertical frame is likewise pivoted 
on two knife edges located on the upper flanges of the 
I-beams. This upstream frame is also fitted with sensi- 
tivity weights at its upper end, and is arranged to 
transmit the horizontal drag force as a vertical force 
acting on the scale pan of a Dayton balance. The four 
upper knife edges from which the two vertical frames 
are suspended are all in one plane. Similarly the two 
knife edges and cone pivot on which the subframe rests 
are all in another plane. 

The horizontal spacing of these points of support is 


the same in both planes and the vertical spacing is the 
same at the upstream and downstream frames. By vir- 
tue of this the subframe remains horizontal as the bal- 
ance swings, and the two vertical frames remain parallel 
as they swing out of the vertical. The balance includes 
a dash pot for damping oscillations. 

The ratio of the moment arms is such that tke bal- 
ance indicates 1.83 times the drag force on the model. 

The first test made with the subframe drag balance 
Was to repeat the measurement of the resistance of the 
wooden model freely suspended with no ground effect 
included, the idea being to check the agreement between 
the subframe balance measurements and those made by 
observing swayback. 

After correcting for wire drag, the resistance, R Ib.. 
of the freely suspended wooden model was found to 


R 
be given by Te 100 = 0.1068, compared with 0.1062, 


the value deduced from swayback measurements. 


Use of a Dummy Ground 
Fig. 1 shows the wooden model suspended from the 
subframe balance by four 16-gauge wires, and braced by 
two inclined wires of very small diameter. The dummy 
ground is shown in place; it was made to be over twice 
as wide as, and considerably longer than, the model, 
and was braced rigidly by wires. It was provided in side 
elevation with a rounded nose and a tapering tail, and 
was rectangular in plan form. This dummy ground 
was used throughout the remaining work. 
The mean value over the speed range 0 to 130 ft. per 
sec. of the resistance R lb. of the wooden model with 
dummy ground present was found to be given by 


R 
-— x 100 = 0.1089, 
Ve 


where due correction has been made for the drag of the 
vertical suspension wires, but no allowance has been 
made for the drag of the inclined bracing wires. 

The mean value of the resistance of the model, with 
no ground present, over the same speed range and un- 
corrected for the inclined wire drag was found to be 


R 
—- ¥ 100 = 0.1149. 
Ve 


The mean value of the ground effect over the same 
speed range, obtained by averaging the differences be- 
tween the two sets of readings whos: mean values are 
given above, was found to be 

l 
Ey 100 = 0.0066, 
v: 
which agrees very closely with the value of 0.0067 found 
by the previous method for determining ground effect, 
in which a mirror image of the model was used. 
(To be concluded) 
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Air flow at 45 m.p.h. over modified model as indicated by silk threads 
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All-Welded Hopper Has 
Cast-Steel Underframes 


70-TON, all-welded hopper car with a Common- 

wealth cast-steel underframe has recently been 
built by the Pullman Car & Manufacturing Corporation 
in conjunction with the General Steel Castings Corpora- 
tion. The car is designed to meet the requirements as 
regards general dimensions, capacity and hopper ar- 
rangement recommended by the Car Construction Com- 


End view showing the new Type-AB brake equipment 
and other specialties 


mittee of the A.R.A. Mechanical Division; to provide 
a car of high capacity per unit weight by combining 
welded construction with a cast-steel underframe of 
special light-weight design; also, to assure a high degree 
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Seventy-ton car with one-piece 
cast-steel. underframe weighs 
48,600 lb. The bed frame 
weighs 13,000 lb. The body 
design is especially adapted to 
fabrication by welding 


of corrosion resistance, long life and freedom from 
maintenance expense by building an all-welded copper- 
ae steel superstructure on an underframe of cast 
steel. 

As shown in the table of general dimensions, a nominal 
load-carrying capacity of 70 tons in this car is obtained 
with a light weight of only 48,600 lb. The trucks are 
designed for 70 tons capacity, with A. R. A. 6-in. by 
11-in. axles and 850-lb. chilled tread wheels. Important 
specialties are shown in another table. 

The Commonwealth one-piece cast-steel underframe 
incorporates in one strong, durable unit, continuous 
center and side sills, body bolsters, draft-gear pockets, 
striking plates, coupler supports, hopper-door hinge lugs, 
and brake-cylinder supports, thus forming a substantial 
foundation for the car. The weight of this underframe 
with integral hoppers, approximately 13,000 1b., is 
actually less than the weight of parts displaced in the 
fabricated underframe designed for the standard A.R.A. 
70-ton hopper car, and, in addition, the cast-steel under- 
frame replaces 173 parts and about 2,000 rivets. 

It is expected that the use of this type of underframe 
will effect a substantial reduction in maintenance charges 
over that required in the case of fabricated hopper-car 
underframes. In many cases, the replacement of rivets 
in fabricated underframes, which have been loosened in 
service, is only a small part of the necessary work, since 
much additional labor is involved in removing other parts 
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of the car to gain access to the portions actually requir- 
ing repairs. The advantages anticipated with the cast- 
steel underframe, therefore, include a reduction of actual 
repair operations and a substantially longer period be- 
tween repairs, the car consequently being available for 
revenue service a larger proportion of the time. 

The inherent characteristics of cast steel in offering 
high resistance to corrosion provides an additional im- 
portant advantage in this underframe, which is expected 
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quired in welds at the various points of the car structure. 

Several patented features are included in the con- 
struction of the car, aside from the underframe details. 
Among the most important of these are the side girder 
construction, the tubular lateral bracing provided to 
stiffen the car sides and a number of details of the 
end construction. In order to conform with the I.C.C. 
requirements, all safety appliances are riveted on. The 
door hinges, door spreaders, draft-gear carriers and 


The cast-steel underframe 


to add greatly to the durability and life of the car. The 
employment of cast-steel underframe construction also 
permits rounding all the inside corners to assure com- 
plete clearing of the hoppers, which are of unusual width 
and capacity, thus facilitating the use of larger door 
openings and reducing the time required for the dis- 
charge of loads. The unusually large hoppers and door 
openings are made possible, of course, by the fact that 
the cast-steel construction permits a simpler center-sill 
design with a better distribution of metal. The use of 
large-capacity hoppers also lowers the center of gravity 
of the car. 

As designed by the Pullman Car & Manufacturing 
Corporation, the superstructure of the car is built up 


miscellaneous brake parts are applied with rivets, as 
riveting is considered more desirable at these points than 
welding. 

To make the car self-clearing, the main floor is sloped 
at 30 deg., and the lower side of the side top chord at 
40 deg. Each side consists of two sheets, the top and 
bottom sheets being lap-welded at the horizontal seam. 
The horizontal side girth, pressed integral with the bot- 
tom side sheet, extends from bolster post to bolster 
post. The upper edge of the side is reinforced with a 
top chord pressed from a %¢-in. plate extending con- 
tinuously from end to end inside the car. Fourteen side 
posts per car, pressed from %-in. plate, are applied on 
the inside of the car. The bolster posts are continuous 


The underside of the steel underframe casting 


almost entirely of structural shapes and pressed plates, 
arranged so as to facilitate welding, which, in this case, 
was practically all done by the electric process, using 
coated welding rods and the latest improved welding 
practices. The entire technique of welding used in the 
construction of this car is the result of several years’ 
exhaustive research and experiment by the car builder 
With various types of welding materials and methods 
in an effort to produce the particular characteristics re- 
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from side top chord to the top of the underframe, being 
notched at the floor line to form a solid interlocking 
joint. At the ladder corners of the car, the side sheets 
are pocketed enough to keep the side ladders inside the 
clearance limits. The bottom side sheet laps the cast- 
steel side sill 114 in. 

The end sheet and the end floor plate are pressed 
integral from one %4-in. plate extending from side to 
side of the car. The end top chord is a 5-in. by 3%4-in. 
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by 3-in. bulb angle applied directly to the top edge of 
the end sheet to form a butt joint. The floor sheet 
at the bottom edge laps the underframe 1 in. End sills 
are 314-in. by 3%4-in. by %6-in. rolled angles applied 
with the horizontal leg upward, the edge of the vertical 
leg resting directly on top of the cast-steel center sill. 
The bottom part of the bolster is cast as part of the 
underframe, the upper part being formed from a 546- 
in. plate, flanged 6 in. along the top edge for supporting 


General Dimensions of 70-Ton Hopper Car with Cast-Steel 
Underframe and All-Welded Superstructure 


Length over striking castings.......-..ccceeeeeeceeeeeees 41 ft. 5 in. 
Length inside: s onasan ties eS OF malic Bcd Fa CORES FMD Te 40 ft. 5 in, 
Width. DBS oteta sas ec da ak a SOULE OP Re aad Seek ee 10 ft. 0 in. 
Width: soveralli 63.6355, cp ce Sees gd na dese POR ea AA 10 ft. 2% in. 
Height. from rail: totop of Carinae eon E doe 10 ft. 8 in, 
Centerplate “Wei ghe i iaicracocs esetsiss. noa tene EELE EEEO a8. 8 2 ft. 234 in. 
Truck CONETS essees enana Eana pis aats siereiglere deine Aa 31 ft. 5 in. 
Tritck wheel’ bases. EET ENE S E A E eaws 5 ft. 8 in. 
Side bearing centers. .... 00.22. cece ener see cence eee eeeens 4 ft. 2 in. 
Cubic “capacity, devel Stull... '.5.006. dca ieee e sisiea tig olsioune s. 000 59 3bg OS Ole ft 
Cubic capacity with 10-in. average heap................--- 3,120 cu. ft. 
Light weight of Car secs ctarasicacaieiess Sreserstoutacieatareaadieicans amas 48,600 Ib. 


the floor. Side-bearing wear plates of 4-in. by 3-in. 
spring steel are applied, the side bearings being shimmed 
to produce a total side motion of 1⁄4 in. to 34 in. 

The inside bracing is built up of standard-weight 
wrought-iron tubing. The main braces extend from 
the side top chord at the side to the top of the center 
sill at the center. Each main brace, of 4-in. tubing, is 
stiffened by short struts extending down to the longitu- 
dinal side girth, the struts, made of 3%-in. tubes, 


Specialties Used in Pullman General Steel 
70-Ton Hopper Car 


Underframe ......... Cast steel—General Steel Castings Corporation 
Air brakes 1012 Type-AB—Westinghouse Air Brake Company 
Draft gear .. A TypeN -11-E—Cardwell-Westinghouse Company 
Couplers ........-...A.R.A. Type-E 6%-in. by 8-in. shank, rotary bot- 


Coupler yokes ........ 


Hand brakes wheel type—Ajax Hand Brake 


Truck bolsters ....... Cast steel, integral centerplates, integral side bear- 
: ings friction type—American Steel Foundr.es 
Truck springs .....+6 Coil-elliptic spring arrangement, each group con- 


Journal-box lids ++.6-in. by Il-in. E-Z-On pressed steel—Railway 
Steel Spring Company 
Brake BHOES: 6 csiicscs Steel back—American Brake Shoe & Foundry Co. 


spreading 60 deg. at the main tube. Two sets of bracing 
are required per car side, being applied at the cross- 
bearers. 

Eight drop doors per car, swinging transversely in 
pairs, are held in closed position with hooks. The doors 
are pressed from 14-in. plate having a short outward 


flange and being pressed inward to follow the contour 
of the mouth of the door opening. Four door hinges, 
2% in. by 3% in., per door are riveted directly to the 
door plate. The spreader member tying the doors to- 
gether is a 5-in. by 3%-in. by %g-in. Z-bar riveted © 
directly to the door plate. 

The brake levers are drilled to produce a braking 
power equivalent to 60 per cent of the light weight of 
the car with 50-Ib. air pressure. The air-brake piping is 


Interior of the car, showing the hoppers in the cast-steel 
underframe, the side bracing and other details 


welded in place on the. car instead of using the con- 
ventional U-bolt clamp, except at the angle cock where 
the U-clamp is maintained to allow easy replacement 
of the angle cock, if necessary. Similarly, the joints of 
the pipes are welded, the only fittings used being at the 
joints where they are needed to permit easy removal of 
the air-brake equipment for periodical cleaning. 
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Freight Traffie Officer 
Makes Some Suggestions* 


HE Railroad Traffic Officer leaned back in his 

— chair with a broad grin on his face. “I don’t 
quite get you!” he said. “Are you spoofing me?” 

“No,” I said. “I am asking you a simple, straight- 
forward question. What can the mechanical department 
do to assist in building up freight traffic?” 

“But why ask me, of all people, to criticise the mechani- 
cal department? Don’t you know that the traffic de- 
partment is being pounded right and left these days 
because of lack of initiative and for failing ‘to bring 
home the bacon’ ?” 

“Nobody wants you to criticise the mechanical de- 
partment,” I said. “We are looking for constructive 
suggestions which will stimulate the mechanical depart- 
ment officers and employees intelligently to co-operate 
with the other departments in helping the railroads to 
build up their freight traffic.” 

R. T. O. paused for a moment, gazing out of the 
window into the distance. Then, “If you really want 
me to do so, I shall try to offer some suggestions, but 
for heaven’s sake, don’t use my name. I have enough 
trouble now, without inviting more brickbats—and I 
surely don’t want to throw any at my associates.” 


Designing Locomotives for Traffic 


“Traffic conditions,” he said, “have changed greatly in 
recent years. Unfortunately, the mechanical department, 
under the spur of the operating department, is intent on 
building bigger and bigger locomotives. In doing this, 
however, it seems to pay little, if any, attention to the 
shippers’ needs. 

“It seems to me,” continued R. T. O., “that the first 
thing the mechanical department should do, before de- 
signing a new locomotive, would be to call upon the traffic 
department for suggestions. Instead of that, the me- 
chanical department entirely overlooks traffic considera- 
tions and goes merrily on designing larger and more 
powerful locomotives. Then, when they are delivered, 
it says in effect to the traffic department, ‘Here they are; 
now go out and get the business for them’. Is it not 
quite possible that with the radical changes in modern 
distribution and merchandising methods, what may be 
really needed in most cases is not larger and more power- 
ful locomotives, but lighter ones operating at higher 
speeds ?” 

“Wait a minute! Wait a minute!” I said. “You are 
going a bit too fast. You are indeed flattering the me- 
chanical department by suggesting that it assumes an 
autocratic position in designing the power. As a matter 
of fact, it takes its orders from above and the executive 
and operating department officers must bear the full 
responsibility, since they specify the requirements which 
must be fulfilled by the new locomotives.” 

“That may well be,” said R. T. O. “And vet, ought 
not the mechanical department officers to check up these 
specifications and do their full share in seeing that the 
railroad is placed in the best position to meet and over- 
come competition on the part of other types of trans- 


*The first of a series of interviews with officers of other departments. 
commenting in a constructive way upon the possibilities of the mechanical 
department, 
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How mechanical department 
can help build up freight traf- 
fic and protect the interests of 
the railways 


portation? Surely the mechanical officers confer with 
the operating and executive officers when the new designs 
are talked about—and surely they must also understand 
that today the prime requisite is to get the business back 
on the rails, rather than to further intensify the mass 
production methods of handling it. It looks very much 
as if we had already gone too far in the latter respect.” 

“You spoke a moment ago about radical changes in 
trafic conditions,” I said. “Just what do you mean by 
that? 


Changes in Freight Car Design 


“The railroads with the remarkable improvements in 
service inaugurated a decade ago, really started the hand- 
to-mouth buying movement,” said R. T. O. “And yet, 
railroad equipment and operating methods are still based 
on the sales and distribution methods which existed prior 
to 1914. Do you realize, for instance, that in 1931 
twenty-six per cent of all freight cars were used for 
handling l.c.l. freight, with an average load of about 
4,700 lb.; and yet, this 26 per cent of the cars handled 
only about 2.5 per cent of all of the freight carried? 
Would it not be more reasonable frankly to face these 
conditions and design a certain percentage of the box 
cars specially for handling this class of traffic?” 

“Just what would you recommend in the way of a 
special box car for this service?” 

“My idea,” said R. T. O., “is to design a four-wheel 
car, similar to the refrigerator car recently built by the 
North American Car Corporation. While it meets fully 
the strength requirements of the American Railway As- 
sociation, it follows the European practice from the 
standpoint of capacity and wheel arrangement. This car 
has a capacity of 10 tons, measures 22 ft. 1 in. over the 
striking castings, and weighs 27,000 1b., although it is 
confidently expected that this weight can be considerably 
reduced when more cars are built. An ordinary box car 
of similar capacity and dimensions could, of course, be 
made still lighter.” 

“Just how would you operate these cars?” I asked. 

“That, of course, would depend upon the traffic re- 
quirements,” said R. T. O. “In my opinion, however, 
where there is a sufficient density of traffic, these cars 
can be operated in separate trains at passenger train 
speeds, thus guaranteeing faster service. There would 
also, of course, be no objection to using them in regular 
freight trains, since they meet all the requirements of the 
standard box car for strength. The problem of operat- 
ing them would not be a difficult one and considerable 
savings would also be made in the reduction of the ratio 
of the dead weight carried. Undoubtedly, also, with the 


(Concluded on page 164) 
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Articulated Motor Coach 
On German State Railways* 


HE latest step in the development of reduced 
weight, high-speed passenger equipment on the 
German State Railways is a double, articulated unit, 
known as the “Flying Hamburger” from the fact that 
it has been placed in operation between Hamburg and 
Berlin. This unit provides seats for 100 passengers and 
is designed for a maximum speed of 99.3 m. p. h., a 
regular operating speed of 93.2 m. p. h., and an aver- 
age speed of between 75 and 78 m. p. h. on the 179.2- 
mile run. 

The equipment of the train consists of an articulated 
unit of two coach bodies carried on three four-wheel 
trucks. Much of the credit for the high speed which it 
has been possible to obtain with this vehicle is the re- 
sult of the careful attention which was paid to stream- 
lining in the construction of the body. The vehicle is 
too long to turn, and departure from the ideal stream- 
lined form was necessary to provide equal resistance in 
both directions of motion. The form selected was the 
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The “Flying Hamburger” seats 
100 passengers and has a reg- 
ular operating speed of over 90 
m. p. h. The structure is of 
light-weight steel, streamlined, 
and propelled by two 405-hp. 
oil-electric motors 


Ib. of fuel but without passengers, is 170,576 1b., of 
which 54,824 Ib. is carried on each of the two end trucks 
and 60,928 1b. on the center truck. 

The framework of the body is a rigid welded struc- 
ture of light weight which is built up of standard rolled 


Floor plan of the articulated motor car 


result of wind-tunnel tests and includes side aprons to 
reduce air turbulence under the car body. 

The unit is powered by two 405-hp. Diesel motors 
directly connected to electric generators. Each Diesel- 
electric unit is mounted directly on one of the end trucks, 
thus aiding in keeping motor vibration and fumes from 
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The “Flying Hamburger” 


the car body. The center truck is equipped with two 
driving motors, one gear-connected to each axle. 

The car body is 137 ft. 534 in. long overall, 9 ft. 3% e 
in. wide outside and 8 ft. 101546 in. wide inside. The 
maximum height over the rail is 12 ft. 2⁄6 in. All 
three trucks have a uniform wheel base of 11 ft. 51346 
in. The weight in working order, including about 6,600 


* The facts concerning the dimensions, weight and details of construction 
of the German high-speed motor coach contained in this article are taken 
from a paper entitled “Der Schnelltriebwagen der Deutschen Reichsbahn- 
Gesellschaft,” by Reichsbahndirektor Dr, Ing. E.h. Friedrich Fuchs and 
Reichsbahnoberrat Max Breuer, Berlin, which appeared in the January 
21, 1933, issue of Zeitschrift des Vereines Deutscher Ingenieure. 
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sections sheathed with thin metal sheets which are .079 
in. below the windows and .059 in. above. The covering 


of the roof is reinforced with %-in. plywood and the 
body is lined with '-in plywood. The car floor is laid 
with 34-in. pine. 

One of the drawings shows a cross-section through 


Courtesy of the German Tourist 
Information Office, New York 


the, side wall and indicates the essential details of the 
body construction. The longitudinal members of the 
underframe are Z-bar side sills which follow the stream- 
lined curves at the outer ends, thus forming a continuous 
enclosure into which the buffer is built. The transverse 
members are 5!%4-in. channels which are supported on 
top of the side sills. The vertical members of the body 
frame are secured directly to the sides of the side-sills 
and are tied together longitudinally by a belt rail below 
the windows and a plate at the break of the roof. The 
cross-section indicates a liberal use of wood furring 
strips and window casings. 
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The adjoining ends of the two halves of the coach 
body are carried by a double spherical support which is 
seated on the center plate of the center truck. No other 


Courtesy of the German Tourist 
Information Office, New York 


The streamlined end of the “Flying Hamburger” 


buffer or coupling device is provided between the two 
bodies, but provision is made for hauling the cars by 
means of an eye-ring at each end to which a coupling 
carried inside the coach may be attached when neces- 
sary. Streamlined buffers at each end of the body 
underframe are cushioned with semi-cylindrical rubber 
springs to protect the light coach from damage from 
accidental contact with other cars. 


Passengers are carried in two compartments, one in 
each half of the body. The seats are of the Pullman- 
section type and are arranged for three persons on one 
side of the car and one on the other. In addition to the 
passenger compartment, a small baggage room behind 
the engine room and two lavatories are provided on one 
half of the unit, and a buffet which serves both hot and 
cold drinks and sandwiches is located in the other half 
of the unit, at the center. These refreshments are 
served in the sections. The heat for boiling water is 
obtained by utilizing the electric current flowing through 


Detail of the drum-type brake 


the generator field regulating resistance. In order to 
make the heating of the cars independent of the rate at 
which the power plants are working, a special inde- 
pendent heating boiler is installed in each half of the 
vehicle. 


The Trucks 


The truck frames are built up from rolled sections 
and plates by welding, with riveted or bolted connections 
for detachable parts. The truck frames are supported at 
each journal box by a flat plate spring and two helical 
springs of square-section steel, one in each plate-spring 
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Courtesy of the German Tourist 
Information Office, New York 


One of the power-plant trucks 
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The power-plant truck construction 


hanger. The bolster load is carried to the truck frame 
by a single longitudinal plate spring at each side of the 
truck in the case of the two end trucks and by double 
plate springs at each side of the center truck owing to 
its greater load. 

An unusual feature of these trucks is the provision 
of a cast-steel brake drum at each wheel. These drums 
are 2634 in. in diameter on the end trucks and 303% in. 
in diameter on the center truck. The two large clasp 
brake shoes which operate on these drums have friction 
linings, each brake shoe being provided with its own 
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The motor truck 
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small operating cylinder. The eight brake cylinders on 
each truck are supplied from a common auxiliary reser- 
voir and Knorr quick-acting valve. The brake drums 
are attached to the inside of the wheels on the two end 
trucks. In the case of the center truck, however, the 
space between the wheels is completely occupied by the 
driving motors and the drums have been placed between 
the wheels and the journal boxes on the outside. Roller 
bearings are provided on all truck journals. 


The Power Plant 


Power is provided by two Maybach Diesel engines, 
each developing 405 hp. and directly connected to an 
electric generator through a flexible coupling. Each 
engine-generator set is mounted in one of the end trucks. 
To relieve these power units of stresses caused by torsion 
in the truck frame, each engine and generator is mounted 
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Cross-section through the side of 
the car 


in a sub-frame which has a three-point suspension within 
the truck frame. 

The car is driven by two nose suspended electric 
motors, one driving each axle. Current from each gen- 
erator is led directly to the corresponding electric motor 
on the center truck. 

The Maybach engines are 12-cylinder, V-type and 
operate on solid fuel injection. They deliver their con- 
tinuous output of 405 hp. at 1,400 r.p.m. and have a 
one-hour rating of 424 hp. The cylinders are 5% in. 
in diameter by 77% in. stroke. Each motor weighs 
4.476 lb. The fuel consumption at the most economical 
load is .401 Ib. per hp.-hr. Roller bearings are provided 
for the crank shafts and connecting rods. Two cylinders 
drive on each crank pin. 

The power is controlled by the regulation of engine 
speed. The controller handle operates to regulate the 
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governor spring, the power delivered to the motors thus 
being controlled simply by raising or lowering the speed 
of the Diesel engines. A reversing switch is the only 
control required between each generator and its motor. 

A 96-volt storage battery is used in order that the 
starting current and the cross-section of the starting 
winding may be kept within reasonable limits. Half of 
the battery is used for the lighting of each half of the 
coach, but the other auxiliary circuits operate at the full 
voltage of the battery. A lighting generator is driven 
from each Diesel set. This charges half of the battery 
and provides normally for the lighting circuit. These 
generators develop their full voltage at 750 r.p.m., the 
light-load speed of the Diesel engines. 

On the Berlin-Hamburg line the distance signals are 
3,936 ft. in advance of the home signals. It is possible 
to bring the high-speed motor coach to a standstill from 
its maximum speed within this distance with the im- 
proved braking equipment. The car is also equipped 
with supplementary electro magnetic track brakes which 
are used only in case of emergency. The retarding 
effect of these brakes is independent of the adhesive 
weight of the car. In each of the two Diesel trucks 
there are four braking magnets, 2914 in. long, and in the 
center truck are two magnets 393% in. long. An oil- 
pressure hand brake acting on the power-brake drums 
is used in switching and when the vehicle is parked. 
The cars are provided with inductive train-control equip- 
ment. The unit may be operated from either end. 

The development of the car has occupied slightly 
more than two years and it is said that in all stages of 
the test and trial runs the expectations of the designers 
have been fully realized. 

The car was built by Waggon u. Maschinenbau A. G., 
Gorlitz. The electric transmission system was fur- 
nished by the Siemens Schuckertwerke. 


Locomotive 
Steam Pipe Casing 


A N improved locomotive steam pipe casing, invented 
by H. E. Riccius, master mechanic of the Chi- 
cago, Milwaukee, St. Paul & Pacific at Miles City, Mont., 
has been perfected and placed on the market recently by 
the Wilson Engineering Corporation, Chicago, follow- 
ing a series of extensive service tests on two western 
carriers which have adopted it as standard practice. 
The principal object of the new casing is to provide a 
relatively inexpensive and effective means of insulating 
outside steam pipes and, at the same time, prevent air 
leaks into the locomotive front end, due to expansion, 
contraction or vibration of the steam pipes. 

The casing, as shown in the illustration, is furnished 
in two halves for ease of application, being welded along 
front and back longitudinal seams. The casing is applied 
in two different ways, dependent upon the type of 
cylinder steam pipe connection; whether it has an ex- 
tended flange and bolted connection, as in style No. 1; 
or a flush joint with holding studs threaded directly into 
the cylinder casing, as in style No. 2. With either 
design, the casing is flanged and welded to the smoke 
box at the upper end, as illustrated, also being provided 
with a square flange at the lower end, which makes an 
air-tight joint against the steam-pipe flange by means 
of a special gasket. Bolt sleeves which are a close fit 
on the holding bolts or studs, as the case may be, trans- 
mit the bolt tension direct to the steam-pipe flange. 

The purpose of the bolt sleeves is to permit drawing 
up the ground ball joint of the main steam-pipe connec- 
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tion, at the same time compressing the gasket which is 
independent of this main joint, and thus prevent air 
leaks. Variations caused by expansion and contraction 
of the steam pipes are provided for by the extended 
lower flange of the casing. The casings may be filled 


Casings furnished in halves with 
square ends ready for fitting 


Style No.1 Style No.2 


Two types of the Wilson locomotive steam pipe casing 


with asbestos. Liners are fitted to the steam pipes 
inside the smoke box and welded in place. Dimensions 
necessary in ordering the casing are shown by letter in 
the drawing. Unless the hole spacing and size are 
specified, the flanges are furnished blank and undrilled. 

While this design of locomotive steam-pipe casing, 
particularly style No. 2, does not permit the ready re- 
moval of steam pipes without cutting away the casing, 
in locomotives of modern design it is seldom necessary 
to remove the steam pipes except occasionally for a leaky 
joint, cracked header or other emergency repairs. In 
that case, the difficulty of occasionally removing light 
casings, even if more or less permanently welded and 
bolted in place, is far more than offset by the many 
months of air-tight service which the casings have 
rendered. 


Automatie 
Cuat-Over Valve 


HE new ruling of the Bureau of Locomotive In- 
spection, which forbids a common pipe, for steam 
and air, between the locomotive cab and the reverse gear, 
appears to affect many existing installations. ; 
Separation of the steam and air leads means dispensing 
with a common three-way cut-over valve in the cab, and 
substituting two independent valves. There then remains 
the necessity for providing against the possibility of 
crossing steam over into the air system of the locomotive. 
Such a provision is made in the device illustrated, 
which has recently been developed by the Wilson En- 
gineering Corporation and patents applied for. _ This 
automatic cut-over valve for power reverse gears is de- 
signed to be simple and yet completely reliable. It has a 
malleable-iron body and Monel-metal valves, one of 
which is provided with a stainless-steel seat to resist cor- 
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rosion. It will be observed that a number of check valves, 
pipe fittings, and threaded connections are made un- 
necessary by the use of this valve which automatically 
cuts out air when the steam is applied. When the steam 
is shut off and air is again applied the steam line is cut 


Couple direct fo Power Reverse Gear 
2 Pipe size Steel 


Automatic cut-over valve for power reverse gear 


off and an automatic drain valve opens. A drain cock is 
installed for test purposes. 

This device is said to have the approval of the Bureau 
of Locomotive Inspection of the Interstate Commerce 
Commission for the use of any carrier which may choose 
to adopt it. 


Freight Traffie Officer 
Makes Some Suggestions 
(Continued from page 159) 


lighter, higher speed freight trains, there would be an 
improvement in handling, with less damage to the equip- 
ment and its contents.” 

“You place considerable emphasis on lighter cars,” 1 
said. “Just what do you mean by that?” 

“In my opinion,” replied R. T. O., “the mechanical 
department should take full advantage, particularly in a 
brand new class of cars of this sort, of the really won- 
derful improvements in materials and methods of fabri- 
cation which have been perfected in the last few years. 
These improvements are little less than marvelous. The 
railroads up to now have used them only to a limited 
extent in an experimental way. We must, however, 
reduce the dead weight of the equipment to a minimum 
if we are successfully to compete with other types of 
carriers, 

“One other thing I should like to add,” he said. “In- 
corporate in this new equipment every device that wiil 
insure smooth and easy riding and eliminate possibilities 
of rough handling. You have no idea what a black eye 
damage to shipments by rough handling has given the 
railroads. It must be eliminated. Starting from scratch 
with these new four-wheel freight cars, there is no rea- 
son, in mv opinion, why full advantage should not be 
taken of all these things.” 
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EDITORIALS 


As Others 
See Us? 


Beginning with this issue of the Railway Mechanical 
Engineer we plan to publish regularly a series of inter- 
views with officers of other departments, commenting 
upon the possibilities of the mechanical department as 
they see it from the outside. The different departments 
of the railroads are not enclosed in air-tight compart- 
ments; they work in a common cause and the effective- 
ness of the railroad as a whole may be measured by the 
extent to which these departments wholeheartedly 
co-operate and feel that they are an integral part of one 
organization, with one common purpose. 

How can the mechanical department co-operate with 
the other groups to the very best advantage? Surely it 
will prove helpful if constructive suggestions are re- 
ceived from those outside the mechanical department, 
and yet who are associated with it in a common cause. 
It was with this thought in mind that the Railway 
Mechanical Engineer planned a series of interviews with 
representatives of other departments. They are not in- 
tended to be critical, but rather to be helpful and con- 
structive. Railway mechanical department representa- 
tives may not agree with some of the suggestions that 
will be made. If so, we hope that they will feel free to 
express themselves. Or possibly they can see ways in 
which some of the suggestions can be carried out and be 
made effective. We should like nothing better than to 
conduct a lively open forum on these interviews in our 
Reader’s Page. 


Locomotive 
Smoke Abatement 


The Department of Smoke Regulation for Hudson 
county, N. J., has now been in operation for more than 
two years. Among the first steps taken was that of 
calling the railroad mechanical officers together and 
forming a Railroad Smoke Association. This organiza- 
tion meets monthly, the members exchanging ideas and 
experiences. Its efforts and those of the Department of 
Smoke Regulation are strikingly indicated in the results 
which have been obtained. The locomotive smoke den- 
sity, as measured by the Riegelman chart, was reduced 
from an average of 16.03 in 1931, to 5.20 in 1932, or a 
reduction of 67 per cent. The figures are fairly com- 
parable, since the observations were made uniformly 
over these years and on each road in the proportion to 
the locomotives operated within the county. The New 
York Central headed the list with the best record for 
1932, the Central Railroad of New Jersey being a fairly 
close second. Seven other railroads operate in the 
county, some of them, however, trailing far behind the 
leaders in their locomotive smoke abatement records. 

The roundhouses have been found among the worst 
offenders in the making of smoke, largely because of the 
building of new fires in the locomotives. The improve- 
ment in this respect for 1932, as compared to 1931, was 
almost as striking as that of the reduction in density of 
smoke from locomotives. Special efforts have recently 


May, 1933 


been concentrated upon roundhouses, however, and sub- 
stantial progress has been made in still further im- 
proving the record. The railroads can take real satis- 
faction in the results of their co-operation with the 
Department of Smoke Regulation. Undoubtedly, also, | 
with the abatement of the smoke there has come a re- 
duction in fuel consumption and more efficient operation. 


The Father of the 
Steam Locomotive 


We think of the motor car as a recent develupment, 
compared to the locomotive, and yet experimental steam 
road carriages antedated the first steam rail locomotive 
by many years. Nicholas Joseph Cugnot, a Frenchman, 
as early as 1769, built a steam-driven carriage to operate 
on ordinary roads. It carried four people and ran at a 
speed of three or four miles an hour, but only had suffi- 
cient boiler capacity to go for 12 or 15 minutes without 
stopping to get up steam. His second steam-driven 
carriage made several successful trips on the streets of 
Paris, but one day in turning a corner upset with a 
crash, and the authorities, believing it to be dangerous, 
put a stop to further experiments. 

Watt’s steam engine, perfected in 1776, was used 
largely for mining operations. It was a cumbersome 
device, since it operated at low pressures and depended 
on the vacuum produced by the condensation of the 
steam. 

Richard Trevithick, born in 1771, and a much younger 
man than Watt, succeeded in 1800 in building a high- 
pressure (for those days), non-condensing steam engine, 
which almost immediately became a successful rival of 
Watt’s engine. On Christmas Eve, 1801, Trevithick 
made the first trip with a common road vehicle driven by 
one of his engines. It carried a number of passengers 
over a difficult grade and a few months later Trevithick, 
with his cousin Andrew Vivian, applied for a patent for 
steam engines in propelling carriages. Two years later 
another steam-driven road carriage, made by Trevithick 
and Vivian, operated successfully over the streets of 
London. A year later, in February, 1804, Trevithick 
placed in operation on the Pen-y-darran tramway, in 
Wales a steam rail locomotive, which successfully hauled 
a load of 10 tons of iron and about 70 passengers a dis- 
tance of nine and one-half miles. It was operated for 
a short time, but the track construction was not 
sufficiently strong for the weight of the locomotive and 
its use was discontinued. A similar locomotive was 
supplied to the Wylan Colliery at Newcastle in the 
following year. In 1808 Trevithick constructed a cir- 
cular railway in London, on which passengers were 
carried by a steam locomotive, at the rate of 12 or 15 
miles an hour. 

Trevithick was clearly the first to construct and 
operate steam-driven rail locomotives. He was the first 
to realize that the friction of wheels on the-rails was 
sufficient for the traction on ordinary grades. He used 
a bellows to furnish draft for the fire, but it is inter- 
esting to note that the steam was exhausted out of the 
stack ; he did observe that this helped the draft, but con- 
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sidered it necessary to continue the use of the bellows 
on all his locomotives. 

Unfortunately, while Trevithick was a most capable 
inventor and possessed great ability and ingenuity, he 
was lacking in perseverance, and it was left to George 
Stephenson to perfect the locomotive. As Samuel 
Smiles expressed it: “He struck out many inventions, 
and left them to take care of themselves.” Trevithick, 
however, must be regarded as the father of the steam 
locomotive. Because of his contributions, not alone in 
road and rail transport, but to the application of his en- 
gines in pumping in mines, blowing furnaces, iron manu- 
facture, dredging, propelling vessels and threshing corn, 
the British engineers in April of this year suitably recog- 
nized the centenary of his death, which occurred on 
April 22, 1833. 

The versatility of the man may be recognized from the 
fact that he spent much time in the application of power 
to mining in Peru and Costa Rica. He was one of the 
first to recognize the importance of iron in the construc- 
tion of large ships, and also did much to encourage the 
application of steam to agricultural processes. In a 
letter to the British Board of Agriculture in 1812, he 
indicated his belief that every part of agriculture might 
be performed by steam, and that such use of the steam 
engine would “double the population of the Kingdom 
and make our markets the cheapest in the world.” 

It is a far cry from the Trevithick locomotive of 1804 
to the triple expansion, high pressure steam locomotive 
which has just been placed in service on the Delaware 
& Hudson, but to Trevithick must be given full credit 
for blazing the trail in the early days. 


Car-Wheel 
Grinding 


It is generally estimated that 15 to 20 per cent of all 
car-wheel removals are required on account of the de- 
velopment of slid-flat spots. According to the recom- 
mended practice of the A.R.A., Mechanical Division, 
many of these wheels, whether cast iron, cast steel or 
one-wear wrought steel, may be reclaimed by grinding 
the entire circumferences of the mounted wheels in a 
machine which finishes the treads concentric with the 
journals. While quite a number of roads are reclaim- 
ing car wheels more or less extensively by this method, 
and by long experience know exactly what technique 
to follow in getting the desired results, it may well be 
doubted if maximum economies are even yet being se- 
cured from car-wheel grinding. 

One of the most interesting recent comments on the 
grinding of car wheels was made hy F. G. Moody, 
master car builder of the Northern Pacific. in a paper 
before the March meeting of the Western Railway 
Club. He stated that the Northern Pacific follows the 
general practice of grinding all chilled-iron car wheels 
with flat spots less than 3 in. in length, providing the 
wheels are otherwise in good condition. new wheels 
being ground when not enough slid-flat wheels are 
available to keep the grinding machines busy. These 
new chilled-iron car wheels are ground in order to 
remove roughness, high and uneven spots and assure 
wheel treads concentric with the journals, the records 
indicating that about 1.000 pairs of new wheels are 
ground per vear at a direct average labor cost of 30 
cents a pair. 

Since being installed in 1928 and 1929, the two 44-in., 
heavy-duty grinding machines on the Northern Pacific 
have been used (up to January 1, 1933) in the rec- 
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lamation of 8,583 pairs of slid-flat wheels at a total 
cost of $1.30 a pair, including labor, material and gen- 
eral overhead expense, or a total of $11,158. The net 
saving on this number of reclaimed wheels is estimated 
to be approximately $100,000. Experience on the 
Northern Pacific indicates that this road gets about 
the same mileage from wheels reclaimed from grinding 
as from new wheels which are not ground. 

Proper practices in the reclamation of car wheels by 
grinding, together with the economies to be expected 
and limitations observed, are set forth very concisely 
and clearly in the Wheel and. Axle Manual, issued by 
the Mechanical Division. A review of the section of 
this book devoted to wheel grinding is well worth while 
for all car-department officers who are considering a 
more extensive use of this practice. The success of 
wheel grinding apparently depends very largely on the 
selection of the proper wheels to be ground and a strict 
adherence to the authorized methods of grinding set 
forth in the manual. 


An Important Void 
In Locomotive Operation 


Among other charts of special interest in the article on 
modern locomotive ratios by A. I. Lipetz, published re- 
cently in the Railway Mechanical Engineer, it may be 
worth while to direct particular attention to the repre- 
sentative tractive-force-horsepower-speed curves, which 
appeared as Fig. 15 on page 121 of the April issue. 
The development of this chart of locomotive road test 
results, measured by a dynamometer car, presents valua- 
ble information, as it should, in view of the consider- 
able expenditures of time and money required in securing 
the data. An easily filled void is evident, however, in the 
lack of information, indicating the cut-offs used by the 
locomotive while producing the tractive forces and horse- 
powers recorded for the various speeds. 

Locomotive road tests answer many practical questions 
and yet, too often, these satisfactory answers are not 
translated into actual use. However easy it might be to 
include the information, performance charts do not 
usually show the cut-offs which did produce, and which 
will invariably reproduce, the maximum tractive forces 
and horsepowers exhibited, notwithstanding the fact 
that other cut-offs, either higher or lower, will not serve. 
Definite cut-offs are necessary to successful maximum 
operation ; to the satisfactory handling of a desired ton- 
nage over any controlling section of any run; to the 
maintenance of schedule; to an increase in tonnage or 
to the reduction of running time. or to both. It would 
appear at least questionable practice to give an engine- 
man an expensive modern locomotive and then ask 
him to guess how long the reverse lever should remain 
“in the corner” at starting, estimate the proper time and 
amount to move the reverse lever. and then guess at 
every other reverse-lever and cut-off adjustment re- 
quired at various speeds to produce maximum results. 

The chart referred to shows a curve of maximum 
performance, traced through the highest points of actual 
and calculated values, reaching 3,200 hp. at 50 m.p.h. 
Evidently, these points were selected at random in a 
search over yards and yards of dynamometer record for 
unusually high tractive forces. A curve of mean or 
average performance is also traced, reaching a maxi- 
mum of 3,000 hp. at the same speed, 50 m.p.h. and it 
would be possible to trace a third curve through the 
minimum points, indicating but 2,800 hp. developed at 
50 m.p.h. Differences in cut-off produced the signifi- 
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cant differences shown in power development at 50 
m.p.h. as they will at other speeds, and unquestion- 
ably, it is highly important to prevent this loss of 200 
to 400 hp., or more of valuable power capacity, which 
may be just the differential needed to get a train over a 
grade, or make up time on a fast schedule. 

Quoting the last report of the A.R.A. Mechanical 
Division, Committee on Locomotive Construction, “The 
problem of supplying a satisfactory guide for, or method 
of controlling cut-offs of locomotives, is one which has 
been given considerable study and investigation during 
the past few years—every worth-while effort which has 
been made toward the solution of this problem deserves 
thoughtful consideration.” Back-pressure gages are 
being used on many locomotives to assist enginemen in 
maintaining the predetermined back pressure essential 
for the development of desired locomotive capacity. An 
automatic cut-off control device, also actuated by back- 
pressure, has been installed on 96 locomotives on 13 rail- 
roads with generally satisfactory results. A cut-off indi- 
cating device, based on locomotive speeds, has also been 
developed for the guidance of enginemen and applied to 
about 600 locomotives on 16 roads. This device provides 
continuous records of speeds and cut-offs used, being 
credited by the committee with “a substantial saving in 
fuel, as well as an increase in tonnage rating.” It is 
perhaps only natural to wonder what condition has here- 
tofore prevented the development of an automatic cut-off 
control device actuated directly by locomotive speeds, 
for each of which there is one and only one cut-off which 
will unfailingly produce the desired maximum results. 

In the automotive field, the electric spark or timing 
adjustment for the gasoline engine has been removed 
entirely from the control of the driver and is regulated 
far more efficiently by automatic means. For how long 
will hit or miss methods of cut-off adjustment be per- 
mitted in locomotive operation and enginemen left more 
or less in the dark regarding the cut-offs which must be 
used to produce most efficient locomotive performance ? 


Equipment Weight 
And Safety 


When the development of rail motor cars began to arouse 
a new interest in the question of passenger-car weights 
about a decade ago, many railroad officers regarded with 
apprehension the operation of the then light-weight motor 
cars and trailers on the same rails with the massive roll- 
ing stock built for steam trains. Obviously the use of 
rolling stock of the light design then employed in motor 
cars and their trailers, mixed in trains with the heavy 
steel cars, would have subjected the lighter and weaker 
structures to almost certain destruction in case of 
collision. The fear that the same result would follow in 
case of collision between trains of the light and the heavy 
rolling stock was less fully justified. 

In considering the relation of weight to safety, it 
must be remembered that as weight is added to increase 
strength, the energy which the car structure must dissi- 
pate without destructive effect increases as a result of 
the added weight. To justify itself, weight added to a 
car structure for safetv’s sake must increase the strength 
of the structure to withstand collision shocks more in 
proportion than the increase in weight. For example, 
suppose passenger coaches operating in ten-car trains 
are increased in weight by 10 per cent, then in case of a 
collision shock it is probable that some car in the train 
will be required to absorb an added amount of energy 
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equal to that stored in one additional car of the former 
light weight. Since part of the energy stored in each 
car is absorbed by its own structure and part by the draft 
gears, the cumulative effect on the car against which the 
collision force is applied is considerably less than the total 
energy stored in the train, while all of the additional 
energy resulting from an increase in weight will be trans- 
mitted. The increase in the severity of the shock will, 
therefore, be considerably more than 10 per cent. 

On the other hand, if we were to consider a car de- 
signed for single-unit operation and assume that it be 
brought into collision with a heavy steam train, the de- 
structive effect of the blow to which this car is subjected 
is determined primarily by the energy stored up in its 
own mass, not by the energy stored in the heavier train. 

It may be'seriously questioned if the weight of much 
of the present steel passenger equipment has not 
passed the point of diminishing returns with respect 
to safety and, if this be true, then the disadvantages of 
excessive weight make it an unjustified economic burden. 
One of these disadvantages of excess weight is the 
burdensome demand upon motive-power capacity. 
Another is increased maintenance cost. The third is 
increased difficulty of providing satisfactory cushioning 
of shocks between the cars of passenger trains. Since 
the energy of motion is proportional to weight, the 
energy which must be absorbed by whatever cushioning 
device is provided between the cars increases directly in 
proportion to the weight of the vehicles. It is evident 
that the energy which must be handled as the result 
of slack action in American passenger trains has long 
since exceeded the possibility of smooth cushioning ac- 
tion within the narrow limits of permissible movement 
between cars. Rough handling may, therefore, be con- 
sidered as an inherent characteristic of heavy American 
rolling stock. 

While it is probable that equipment, in the construction 
of which only thoroughly familiar materials are used, 
could be so designed as to effect some reduction in weight 
with no loss of safety, provided such equipment were 
not mixed in trains with that of the heavy construction, 
recent developments in light-weight structural materials 
offer the possibility of large decreases in weight without 
necessarily reducing the strength of the car structure at 
all. This means an increase in safety proportional to the 
reduction in weight. Not only will equipment thus built 
be entirely safe for operation in trains with heavy steel 
equipment, but the reduced weight of such new cars will 
provide an increase in safety of the entire train, in case 
of collision, in proportion as the total weight of the train 
is reduced. The possibility of reducing weight without 
reducing strength holds forth the promise of reduced 
passenger-train operating costs and of a much needed 
decrease in the roughness of handling long passenger 
trains. 


NEW BOOKS 


Sawarp’s ANNUAL. Published by Saward’s Journal, 15 Park 
Row, New York. 224 pages, 6 in. by 8 in. Bound `n cloth. 
Price, $2.50. 


The 1933 edition of Saward’s Annual is the fifteenth 
yearly issue. It covers statistics of the coal trade for 
1932. or, in the case of a few foreign details, the record 
for the most recent date available. It embraces also de- 
tails relative to output; prices: freight rates; transporta- 
tion ; exports ; computing tables, stokers and other details 
of importance to the coal man, wholesale and retail. 
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Keeping Lead 
In Counterbalances 


To Tue Epiror: 


Since the advent of heavy freight locomotives on our 
road we have experienced some difficulty in keeping 
certain types of engines properly counterbalanced. We 
found cases where main wheels were actually consider- 
ably light on balance weight. Examination of the coun- 
terbalance pockets disclosed a condition where the lead 
had, through shrinkage, become loose in the pocket and 
had almost dissipated the lead balance; in some sectors 
it was reduced from the original pocket size to mere 
handfuls of lead. 

The original specifications for these balances required 
the use of pure lead, which, unfortunately, was subject 
to more shrinkage than pocket filling material containing 
an admixture of tin and antimony. The dynamic aug- 
ment of several locomotives was materially corrected by 
refilling the pockets with pure lead, pouring it in sec- 
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Per Cent Antimony 
Expansion curve—lead-antimony mixtures 


tions and tamping in with an air hammer as the filling 
progressed. By this method we were able to introduce 
over 100 lb. more lead in the balance pockets of a main 
wheel. 

While we were experimenting with several methods 
of correcting this counterbalancing trouble some one 
advanced the theory that if we were to use a mixture 
of lead with a certain proportion of antimony, which 
has the property of expanding as it cools, we might 
hold the balance filling weights tight in the pockets. 
However, we found that the expansive properties of 
antimony are rather erratic depending on the percentage 
of antimony in the mixture. With the thought that other 
readers of the Railway Mechanical Engineer may be 
interested in this subject I am including with this letter 
a chart showing the expansion curve of lead-antimony 
mixtures. This chart would indicate that a mixture of 
13 per cent antimony and 87 per cent lead would pro- 
duce about the same results as a 50/50 mixture and also 
would indicate that a mixture containing 35 per cent 
antimony would be no better than lead alone. In view of 
the fact that the materials used for counterbalancing 
are not always of a nature the exact proportions of which 
can be accurately controlled we could not definitely 
determine whether we had a good mixture or a poor 
one. 

This problem of keeping counterbalancing materials 
in the pockets has been a perplexing one at times and 
while we feel that we have made some progress it is also 
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possible that some other reader may have found a better 

way to do the job and would be willing to submit the 

detail of his method for publication in your columns. 
B. A. Howarp. 


Lighter Car 
Equipment 


To THE EDITOR: 

I have read the editorial “Lighter Cars Coming” ap- 
pearing in the April Railway Mechanical Engineer with 
a great deal of interest and certainly agree with every- 
thing that is said. 

This is a question to which I have given a good deal of 
thought in the past three years. It is a fact that we are 
hauling an enormous amount of unnecessary dead weight 
in cars. With the exception of grain and other similar 
commodities, we seldom load box cars to anywhere near 
their capacity. It is going to be necessary that we reduce 
the light weight of freight and passenger cars in the 
future and at the same time build them safe to operate 
over heavy grades and sharp curves at either fast or 
slow speeds. 

Alloy metals will have to be used—metals that will 
resist rust and corrosion. Many coal and other type 
cars have had their framing deteriorate or waste away 
from rust or corrosion to the point where they should 
not be stencilled to the capacity of their trucks, unless 
they are rebuilt and new framing applied. 

The type of construction of cars built in the future 
may be such as greatly to reduce the weight, due, of 
course, to the fact that the science of metallurgy and 
the autogenous welding of parts together have progressed 
so greatly, and the distribution of stresses has been 
worked out so uniformly that many sections of metal 
framing can be greatly reduced. Introduction of the 
Strain gage to develop uniform stress in fabricated 
structures and steel castings has done much to reduce the 
weights of the finished car, including the truck parts. 
The casting of steel has been so much improved through 
the introduction of the electric furnace and the fine re- 
search work that has been accomplished through thc 
efforts of the American Foundrymen’s Association and 
the American Society of Testing Materials that it has 
been possible to pour a more liquid steel into thinner 
and more uniform sections, thus eliminating draw or 
shrinkage cracks and cavities. Alloy cast steels, es- 
pecially chromium-molybdenum steel, properly annealed. 
I believe, are going to be used considerably in the future. 
due to the fact that they will have a high elastic limit 
and will be very desirable for light sections. So much 
for the car body. 

More development has been made in trucks in the last 
two or three years than for a good many years past. 
Flexible truck frames are now being introduced which 
will give the car more freedom on curves, turnouts and 
rough track. A great deal of study has been made of 
the action of springs under load at various speeds and, 
as a result, several types of springs and groupings have 
been introduced to overcome ‘“‘shimmying” or synchron- 
izing action. Truck springs have been responsible for 
cars jumping the track and, in many cases, derailing 


trains. It seems to me that the Car Construction Com- 
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mittee of the A. R. A. should study the merits of all 
recent designs of flexible trucks and, if possible, embody 
the good points of each of them into one acceptable 
design. 

The Car Construction Committee, I believe, is going to 
be one of the most important in the Mechanical Division 
for some time to come on account of the necessity of re- 
ducing dead weight. 

Brake levers, rods and, in fact, all parts of the brake 
equipment can be materially reduced in weight. The 
piping can be welded, eliminating all pipe fittings and 


the possibility of failures through the threads which, 


often occurs. 

The above refers mostly to freight cars. However, 
the same will generally apply to passenger cars and, in 
many respects, passenger cars can be more materially 
reduced in weight than freight cars. Why should we 
perpetuate the conventional type of passenger car with 
the high, clerestory cross section? The center of gravity 
can be lowered materially by lowering the roof construc- 
tion. Why perpetuate the old fish-belly center sills 
when the lattice type can be designed to take the buffing 
and tensile stresses with most of the load properly car- 
ried by the side framing and plating of the car? Why 
perpetuate the 70-ft. coach with a seating capacity of 70 
to 80 passengers when a car 60 ft. long and carrying 60 
passengers would be more in keeping with recent times? 

Roller bearings are going to be a necessity, and we 
must accept them in our progressive steps. It goes with- 
out saying that as we reduce weight of equipment and 
friction in the bearings and on the rails, and design the 
cars with the least wind resistance possible by providing 
streamline designs, we can naturally figure on reducing 
the tractive force necessary to pull the trains. Of course, 
it is going to be a long time before we can make some 
of the radical changes suggested, but I am sure that most 
of them are bound to come. 

SUPERINTENDENT OF Motive Power. 


C. P. R. Multi-Pressure 
Locomotive No. 8000 


To THE EDITOR: 


The three papers on the multi-pressure locomotive for 
the Canadian Pacific published in the November and 
December issues of the Railway Mechanical Engineer 
are of great interest to all concerned in the development 
of the steam locomotive. 

In the paper by Mr. Ennis it is stated (on page 496) 
that “following the example of the German State Rail- 
way locomotive, the cranks were spaced at approximately 
120 deg. for the sake of torque uniformity. As was 
expected, this crank setting resulted in an uneven ex- 
haust sound, the engine being of the compound type 
and having only four exhausts per revolution sounds 
‘lame’ at low speeds, but at speeds above 15 m. p. h. the 
non-uniformity of the exhaust vanishes.” 

It is also mentioned (on page 493) that “the valve mo- 
tion for the inside cylinder is derived from the two out- 
side gears by the combined Gresley valve motion fre- 
quently used on three-cylinder locomotives in America.” 

Mr. Bowen states in his paper (page 498) that “proper 
draft adjustments and boiler conditions are somewhat 
more difficult to secure with locomotive No. 8000, as the 
exhausts are secured at uneven intervals. The uneven 
effects on the draft conditions of the engine are more 
noticeable at low speeds.” 

The difficulty to which Mr. Bowen refers is accentu- 
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ated by the adoption of oil fuel in place of coal, and 
it would appear that better combustion would result 
from four even exhaust beats per revolution, as given 
by outside cranks spaced at 90 deg. apart instead of 120 
deg., an arrangement adopted in three-cylinder com- 
pounds in England and Ireland. In this case the inside 
crank is at 135 deg. to each of the outside ones, instead 
of 120 deg., but the difference of 15 deg. does not 
greatly affect the uniformity of torque or the balancing. 

It may be objected that this would necessitate a third 
valve motion complete in place of the Gresley arrange- 
ment of levers, which is only suitable for cranks spaced 
at 120 deg., but I would point out that the difficulty can 
be easily overcome by altering the ratios of the lever 


Fig. 1 Fig. 2 


arms. In my patent specifications of 1909, which an- 

ticipated to some extent Mr. Gresley’s patent of 1918, 

it is shown that two valve motions can be combined to 

give a third, irrespective of the crank angles, and it is 

oy necessary to suitably proportion the lever arms to 
QO SO. 

In the case of two outside cranks at 90 deg., the 
usual ratios for the 120-deg. setting can be replaced by 
another of different proportions. This is demonstrated 
geometrically in the following diagrams: 

Fig. 1 showing cranks (and motions) at 120 deg. 
apart, indicates that a floating lever having equal arms 
should be connected to the right-hand and center mo- 
tions, while a lever with a fixed fulcrum having arms in 
ratio 1 to 0.5 (cosine 60 deg.) should be connected to 
the left-hand motion and middle point of the floating 
lever. 

Fig. 2, showing outside cranks at 90 deg., indicates 
that an alteration to the proportions of both levers is 
required. These ratios can be ascertained by setting the 
figure out on paper and measuring the ratios. Actually, 
these are 1 to 0.707 (cosine 45 deg.) for the floating 
lever and 1 to 0.414 (cosine 45 deg. divided by 1 plus 
cosine 45 deg.) for the fixed lever. 

If then, as the result of experience, it is found that 
even exhausts are of greater importance than torque and 
balancing, it would be a comparatively easy matter to 
alter the outside cranks of No. 8000 to 90 deg. and pro- 
vide new combination levers for the middle valve having 
ratios to produce the required travel at an angularity of 


135 deg. H. Hotcrort, 


Surrey, England. 


Super-SMootH Hanpiinc.—Engine service employees of the 
Baltimore & Ohio around Akron Junction, Ohio, recently demon- 
strated in a startling way their ability to handle trains—even of 
coal cars—smoothly. It seems that a car of coal was placed in 
the siding of the M. A. Knight Company, about three miles from 
Akron Junction. While the car was being unloaded, an employee 
of the companyy removed his spectacles and placed them on the 
top of the car. During the process of the car’s unloading, he 
forgot all about them, and before he discovered his loss the car 
had been switched to Akron Junction and placed in Hill Yard 
preparatory to further movement. There the glasses were found 
intact, on top of the car, and they had not even shifted their 
position. 
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Car Foremen and Inspectors 


Portable Stand For 
Single-Car Testing Device 


HE single car testing device shown in the illustra- 
tion is equipped with a stand to eliminate the neces- 
sity of the air-brake inspector getting down on his knees 
to make the necessary reductions and tests while watch- 
ing the test gage. 
The stand consists of four pieces of 5@-in., round iron 
14 in., long. A %-in. plate cut out in the center to per- 
mit the base of the device to have a proper seat is welded 


This stand saves the inspector’s back and keeps dirt out 
of the brake pipe 


to the top of the legs and four pieces of 3-in. by l-in. 
wrought iron are welded on the legs about four inches 
from the bottom to make the stand rigid. 

The use of this stand not only prevents a great deal 
of unnecessary bending on the part of the inspector but 
keeps the testing device out of the dirt and cinders, 
which are liable to be blown into the train line of the 
car while making the test. 


Interchange Rule 733 
Misundertood 


NTERCHANGE Rule 73 reads as follows, the itali- 

cized portion having been added as the result of a 
recommendation by the Committee on Wheels in letter 
ballot Circular DV-764, dated May 13, 1932: 

“Rule 73. Worn through chill: See Par. 102 and 
103 and Fig. 76 in the Wheel and Axle Manual for iden- 
tification of this defect. Wheel shall not be removed 
from service if tread is not out of round in excess of 
Ye in. within an arc of 12 in. or less. Care shall be 
taken to distinguish this defect from flat spots caused 
by sliding wheels. 
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“Note.—The Committee on Wheels has ruled that a 
satisfactory type of gage for use in connection with this 
„requirement is a gage with two contact points on an arc 
of 12 in. of a standard 33-in. wheel on a radius of 16% 
in, with a midway contact point on a radius of 16 %6 
in. It should be borne in mind that the rule specifies an 
arc of 12 in. and not a 12-in. chord.” 

According to an announcement recently issued by 
V. R. Hawthorne, secretary of the American Railway 
Association, Mechanical Division, the application of the 
revised rule was discussed at recent meetings of the Com- 
mittee on Wheels and the Arbitration Committee whose 
investigation has developed that there is a misunder- 
standing in reference to the use of the gage therein 
specified. 

The modification of this rule in 1932 was intended 
to correct the wholesale removal of wheels at certain 
points on the basis of judgment alone, and the second 
sentence was added to restrict the removal of wheels as 
worn-through-chill to wheels which gave indication of 
being worn-through-chill (as described and defined in 
Par. 102 and 103 of the Wheel and Axle Manual) and, 
in addition thereto, were in excess of 44 in. out of round 
within an arc of 12 in. or less. It was not intended that 
this sentence should be construed as authority to re- 
move wheels simply because they are out of round, but 
that this provision would be an added safeguard to pre- 
vent the removal of worn-through-chill when the 
worn-through-chill defect (as described in the Wheel 
and Axle Manual) does not exist. 


Testing Regulator 
Diaphragm 


METHOD of testing Vapor heat-regulator dia- 
phragms before scrapping them is shown in the 
illustration. Two regulator valves are mounted on the 
wall of a shed adjoining the car repair shop at a large 


Device for testing diaphragms of heat-regulator valves. 
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terminal, one valve being used for testing nickel-plated 
No. 530-Z diaphragms and one for No. 440 heat-regu- 
lator valves. It is found that many diaphragms removed 
by car-repair men from passing cars are in perfect con- 
dition and can be returned to steck instead of scrapped. 
Whenever a barrel of these diaphragms is collected, it 
is relatively simple to test them on this rack and scrap 
only those which are defective. 


Mortising Box-Car 
Door Members 


O obtain greater rigidity in the side doors of box 
cars one railroad has adopted the method as shown 
in the photograph. Since all battens are fabricated in 
the mill before being sent to the door bench for as- 


Mortising the door battens in this manner helps keep 
them tight 


sembly the extra cutting takes no more time than other 
methods. 

Tests have shown that by employing this method of 
mortising the doors do not begin to loosen or get out of 
square after being in use for a few months and that it 
will prevent cracks from developing between the sheath- 
ing provided, of course, that seasoned lumber is used in 
renewals or repairs. 


Katy Air-Brake 
Repairs Centralized 


By W. E. Vergan* 


HE successful operation of a railroad is absolutely 
dependent on the ability to control heavy trains 
smoothly at high speeds. The modern air brake accom- 
plishes this automatically and is, therefore, the means 
by which fast schedules and heavy trains are made pos- 
sible. It is the backbone of railroading. The ability to 
stop, when and how desired, is even more important than 
the ability to start. It is for this reason that the govern- 
ment prescribes a definite period of time for which the 
various air-brake devices may stay in service, when 
they must then be removed, repaired, tested and again 
made ready for service. 

The repairing of air-brake devices requires the serv- 
ices of specially trained men, working under proper 
supervision. It requires special tools, jigs, machinery 
and test racks in order to insure proper repairs. Each 
man must be highly skilled in the operation which he 
performs. Centralization of this work has brought 
about a decided saving in the cost of repairs, having 
greatly improved the character of work done, as shown 
by the decided decrease in the number of slid-flat 
wheels, brake-burned wheels, break-in-two’s, damage 
to lading and equipment, number of wrecks and cases 
of rough train handling. Centralization also tends to 
place all of the work under competent supervision at 
one centralized air-brake shop as, for example, at the 
Parsons, Kans., shop of the M-K-T lines, rather than at 
16 small shop points, as heretofore. 

Bad-order, or out-dated, air-brake devices are deliv- 
ered to the Parsons air-brake shop by the stores depart- 
ment by means of an elevator, the air-brake depart- 
ment being on the second floor. The devices are then 
removed from their shipping boxes and placed in hold- 
ing racks to await dismantling. The dismantling 
benches are located at one side of the air room. 
It is at these benches that all of the devices are stripped 
and their parts put in metal baskets and placed in the 
cleaning vats, located directly behind the man on the 
left of the picture. The baskets are left in the cleaning 
solution until all of the parts are thoroughly cleaned, 
when they are immersed in a tank of clean warm water 
to rinse off the cleaning solution. All of the cast-iron 


*Air-Brake Supervisor, Missouri-Kansas-Texas, Denison, Texas. 


Fig. 1—Some of the wear-limit and other gages used in testing air-brake parts 
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Fig. 4—Test rack used in checking the condition of 
cylinder caps - 
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Fig. 5—Preliminary ring test rack 
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bodies, caps and covers, are then “soaked” in a paraffin 
bath in order to fill up any pores in the castings and to 
insure against the possibility of rusting. The brass 
parts are dipped into an acid bath and thoroughly 
cleaned. 

After passing the cleaning process, the parts move 
to the gaging bench where the parts are accurately gaged. 
All parts failing to pass the gages are sent to the various 
machines where their dimensions are brought back 
to standard. Some of the gages used on this bench are 
shown in Fig. 1. The devices and their parts then move 
in special trays forward to the department in which 
they will be repaired. As all of the devices are routed 
through the repair operations in the same line of pro- 
gression, the routing of freight-car triple valves may be 
considered typical. 

Each part of the triple valve, after being inspected 
or repaired, is tested separately on a preliminary test 
rack, thus assuring that part to be in good order before 
the triple valve is assembled for the final test. This 
eliminates the necessity of again dismantling the triple 
valve in order to replace some part that failed to pass 
the final test. 

The triple-valve check cases are placed in trays and 
delivered to the check-case department, where the 
check valve is ground in. The check case is fitted with 
its parts and tested on a preliminary check-valve tester, 
then being placed in a special tray and delivered to the 
assembling bench. 

Preliminary Check-Valve Tester. —On this test rack, 
shown in Fig. 2, the complete check case, including the 
check valve and emergency valve and seat are tested. 
The check case is clamped to a block which is recessed 
to receive the emergency valve seat. There is an air- 
hose connection from the reservoir to this block between 
the emergency piston and the emergency valve. After 
the check valve has been ground in on the bench at the 
right of the test rack, the check case is completely as- 
sembled and clamped in the test rack. The air-hose 
connection is made to the branch pipe opening of the 
check case and air is admitted underneath the check valve 
and on top of the emergency valve. Any leakage past 
the emergency valve is measured by placing the leakage- 
indicator fitting in the 14-in. drain cock directly at the 
right of the clamp. No leakage is allowed. 

After the emergency valve has been tested, the air- 
hose connection is broken at the check case and a leakage- 
indicator fitting is screwed on in its place. Air is then 
admitted on top of the check valve and the check-valve 
leakage measured by placing the hose of the leakage indi- 
cator in the fitting on the branch-pipe opening. 

After the above tests have been made, the check case 
is painted with soap suds as a still further check on por- 
ous castings. 

Check-Valve Swedging and Broaching.—All bad-or- 
der check valves, condemned by the gages, are swedged 
on a pneumatically-operated swedge, and broached on a 
hand-operated broaching machine. These two operations 
insure that the wings of the check valve are of the cor- 
rect dimension and that they are concentric with the 
emergency-valve-spring hole. 

The swedging machine, shown at the left in Fig. 3, is 
of automatic, quick-trip design, operated by compressed 
air. The check valve is inserted at the base and rests on 
the lower die, air then being admitted to the small air 
cylinder at the top. As the piston moves downward, the 
top die is brought into contact with the check valve, and, 
as the piston continues, a light spring is compressed 
which alines the check valve on the lower die. 

The lower die is made in two pieces and can swivel on 
the base. This is necessary because of the fact that the 
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wings on all of the valves do not have the same taper 
nor are they of the same thickness. a 

As the piston moves on down, a heavy spring is com- 
pressed until a certain point is reached when the spring 
is released and the blow delivered. The force of the 
blow can be altered by loosening or tightening the top 
cap. The movement of the swedge is about 4 in. and 
the movement of the barrel is about 2 in. 

After the check valves have been swedged, they are 
broached on the hand broach shown on the right of the 

_bench. The check valve is placed over a pin in the base 
and the handle brought downward. A circular broach is 
inserted in the heavy block on top and, as it is brought 
downward, it broaches the wings of the valve to the cor- 
rect dimensions. This method insures that all of the 
wings of the valve will be the same distance from the 
axis of the spring hole. This is an important point of 
alinement in the check case. 

Only a slight downward pressure need be exerted 
on the handle of the broach. The seat of the valve is 
then machined and the valve is sent, together with other 
reclaimed valves, in special trays to the check-case bench. 

Testing Cylinder Caps—The test rack for this pur- 
pose, shown in Fig. 4, comprises a pneumatic cylinder 
and quick-clamping devices for holding the cylinder cap 
firmly against the gasket and false seat while the test is 
being made. 

The operations, here performed, consist of applying a 
newly machined graduating stem and a standard gradu- 
ating spring to the cylinder cap. The assembled cylinder 
cap is then tested for leakage, as indicated by the gage, 
placed in a tray and delivered to the assembling bench. 
Retarding devices are also repaired at this bench along 
with the emergency valve brass seats which require re- 
conditioning. 

After the triple-valve body is cleaned, it is gaged, and, 
if the main piston bushing is found to be more than .001 
in. out of round or tapered, the bushing is ground true 
and fitted with a new ring. It is then tested on a pre- 
liminary ring test rack. 

Preliminary Ring Test Rack.—This test rack, illus- 
trated in Fig. 5, utilizes a mercury tube, one end of 
which is connected to the atmosphere and the other end 
connected to the brake-pipe side of the triple piston. Air 
is admitted to the brake-pipe side of the piston through 
a small orifice choke and a 90-cu. in. reservoir. A press- 
ure of 24 Ib. is maintained in the main reservoir. 

The ring leakage is measured by the distance the column 
of mercury on the left drops. The greater the ring leak- 
age, the less will the mercury drop. The air flowing 
to the small reservoir and then to the triple piston is gov- 
erned by a small orifice, so if the ring is perfect the mer- 
cury will drop a distance equivalent to the 24-Ib. pressure 
on top of the column. However, if the ring leaks, there 
will not be as much pressure on top of the mercury and 
it will not drop as far. The column is calibrated to read 
the lb. per sq. in. leakage equivalent to the leakage test 
on the 3-T triple-valve test rack. 

Testing a ring in this manner eliminates the chance of 
the 3-T test rack rejecting the triple valve on account of 
a leaking ring. This eliminates, as do the other prelim- 
inary test racks, the necessity of dismantling a triple 
valve after it has gone to the 3-T test rack. 

After passing the ring test, the triple-valve body is 
placed in a small 4-wheel, sheet-metal car, large enough 
to hold five valves, and sent down the triple-valve con- 
veyor, located between the work benches and the win- 
dows, to the slide-valve department. After the car is 
emptied, it is sent back on a lower rail for another load 
of triples. There are three sets of these conveyors. One 
set extends from the piston-ring department to the slide- 
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Fig. 7—Universal valve-repairing department 
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valve department, another from the slide-valve depart- 
ment to the assembling benches, and another extends 
from the assembling benches to the 3-T test racks. 

After the slide valves and graduating valves have been 
repaired, the retarding device is applied to the triple valve 
and the valve clamped in a preliminary slide-valve test 
rack. 

Preliminary Slide-Valve Test Rack—On this rack, 
shown in Fig. 6, the slide valve and graduating valve are 
tested, as is the charging rate of the triple valve and the 
release test. 

The rack is a modified 3-T test rack. The clamping 
device carries a regular cylinder cap with a brake-pipe 
hose connection which supplies air to the brake-pipe side 
of the triple piston and charges the auxiliary reservoir in 
the usual manner. The triple valve is clamped, as shown, 
and a blanking plate with a quick-service port registra- 
tion is clamped over the check-valve-case opening. The 
brake cylinder and auxiliary reservoir connections are 
made in the bottom plate. 

The triple valve is charged and the slide valve and the 
graduating valve are tested in the same manner as on the 
3-T test rack and using the same code of tests. 

The test rack is equipped with a slow application and 
a slow release test enabling the operator to locate long 
feed-groove conditions. The regular 3-T brake valve A 
is used, but valve R has been eliminated. The quick-re- 
charge feature has been retained, however, by means of 
a diaphragm cock providing a by-pass from the brake 
pipe to the auxiliary reservoir. 

After passing this test rack, the triple valve is placed 
on the conveyor and sent to the assembling bench. Here 
the triple valve is completely assembled, placed on the 
conveyor and sent to the test racks. The final test rack 
is the standard A. R. A. 3-T triple-valve test rack. Here 
the triple valve is tested as a whole and then sent to the 
capping bench, where all openings are plugged and cap- 
ped in order to prevent dirt and water from entering the 
triple valve during shipment. The triple valve is then 
placed on a truck and is ready to go back into the store- 
room stock. 

All freight triple valves, passenger triple valves, loco- 
motive triple valves, locomotive vent valves and locomo- 
tive distributing valves follow this same line of routing 
through this department. The remainder of the air-brake 
devices are repaired in specialized departments. such as 
the air-compressor department; the universal valve de- 
partment, shown in Fig. 7; the safety valve department, 
shown in Fig. 8; the feed-valve department, shown in 
Fig. 9; brake valves, brake application valves, pilot cut- 
off valves, etc. Numerous other test racks, not illus- 
trated in the present article, are provided for testing 
single car testers, air gages, retainer valves, release 
valves, pump governors, steam-heat regulators, signal 
valves, caboose valves, water-raising governors and re- 
ducing valves. 

Except for the 3-T test rack and tke universal-valve 
test rack, all of the test racks, tools and labor-saving de- 
vices, mentioned, have been developed and built in the 
Parsons air-brake department. 


Wuen Horses Were Rarttroap EguipMent.—Horses were 
once a necessary part of railroad equipment. Back in 1838, one 
of the pioneer lines then in operation insisted upon the use of 
horses in some of its operating rules. For instance, one of the 
rules read: “When anything shall happen to a traim to render 
assistance necessary, let a brakeman be dispatched to the nearest 
point of assistance and let him get on horseback as soon as 
possible.” Another rule stipulated: “If at any time a train 
should not arrive at either depot in one hour from the time 
of its starting from the other, the master of the depot will 
immediately start on horseback to learn the cause of the delay.” 
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Beveling Lining Boards 
To Prevent Claims 


ANY freight claims are received by railroads as a 
result of damage to sacks that are torn by rubbing 

on the sharp edges of inside lining boards in box cars. 
To overcome this one eastern railroad had the bottom 
lining boards of the entire car beveled and the edges 
smoothly rounded as the cars passed over repair tracks 
or were in the shop for major repairs. At the same time 


The beveled and rounded edges of the lining boards 
prevent the tearing of sacks 


the inside belt rail boards and the door post protection 
strips were also beveled and smoothed. All bolt heads 
were countersunk and nails removed to prevent similar 
damage. The method of beveling the bottom lining 
boards is shown in the accompanying illustration. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 3 
mitled from time to time. As these matlers are of Ė: 
inlerest nol only to railroad officers but also to car - 
inspeclors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


d 
Substitution of Truck Sides a 
Claimed Improper Repairs as 


On August 7, 1929, the Illinois Central repaired Gi 
cago & North Western car No. 137,722 at Clinton sho 
and submitted a repair bill supported by a billing ref. j, 
card showing the application of two second-hand Vul sed 
truck sides and four Vulcan journal boxes, with cer, on 
related truck parts, in place of Scullin truck sides anc 
journal boxes, and certain related parts. The C. & 
N. W. requested cancellation of the entire repair charge 
because the I. C. did not apply a defect card at the time 
the repairs were made and contended that the billing re- 
pair card is evidence of and in itself shows wrong re- 
pairs made; therefore, Interpretation 4, Rule 87, in Sup- 
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plement 1 to the 1929 Code (present fourth paragraph 
of Rule 87) applies. The I. C. contended that its repair 
card did not establish improper repairs within the intent 
of the rules, and if these repairs were improper as al- 
leged, claim should have been made in accordance with 
A. R. A. Rules 12 and 13. It further contended that 
adjustment was not due in this case because, although 
the billing repair card showed a truck side of one manu- 
facturer removed and replaced by another make, it did 
not necessarily prove that improper repairs were made. 
The following decision was’ rendered November 4, 
1932: “The repair card of the Illinois Central shows 
Vulcan truck sides applied in place of Scullin, with 
necessary change in type of oil boxes and spring plank. 
It shows also spring plank bolts applied in place of 
rivets. It is considered that this information is con- 
clusive evidence of making wrong repairs and the Illinois 
Central should have attached its defect card at the time 
of making the repairs. Having failed to do so, it is 
optional on the part of the owner to require cancellation 
of the charge under the provisions of Rule 87. The 
contention of the C. & N. W. is sustained —Case No. 
1706, Chicago & North Western vs. Illinois Central. 


Car Damaged When Train Ran 
Through an Open Switch 


Western Fruit Express refrigerator car No. 49284, of 
all wood construction with metal draft arms, was 
damaged while being handled on the Pennsylvania at 
Cresson, Pa., November 8, 1930, and disposition re- 
quested under Rule 120, because of damage amounting 
to an estimated total of $1,565.07. The car in question 
was empty at the time the damage occurred and was 
the seventeenth car in a train of 100 cers moving east 
on a running track through Cresson yard en route to 
Altoona. There were two locomotives ahead and two 
at the rear end. The air line was coupled up throughout 
the train, including the two rear-end locomotives. As 
the train proceeded from Cresson yard at a speed of 
12 miles an hour, the head end passed through an open 
switch and when the head engineman realized the situa- 
tion, he immediately made a service application, bringing 
the train to a sudden stop resulting in W.F.E.X. car 
No. 49284 buckling and breaking in two near the center 
of the car. The accident caused telescoping damage to 
the “A” end of Pennsylvania car No. 695430, a 140,000 
Ib. capacity steel hopper loaded with coal, which was the 
sixteenth car in the train. Both cars were moved to a 
shop siding on their own trucks, and when the P.R.R. 
car was pulled away six days later the damaged end of 
W.F.E.X. 49284 settled to the ground. The car was 


' then picked up by a derrick and set off on the ground 
` to clear the track, during which handling the car col- 


lapsed. The owner’s representative inspected the car and 


n agreed at the time that the refrigerator car was not 


~ telescoped as defined under the rules in effect. 


As the 


“car owner did not furnish disposition within the 30-day 
. time limit of Rule 120C, the Pennsylvania dismantled the 


” car. 


The latter company stated that the refrigerator car 


| was not derailed nor subject to any other condition of 
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Rule 32 and contended that the car owner was re- 


“sponsible in accordance with Rules 43, 44 and 120. The 


. Western Fruit Express in its statement contended that 


the Pennsylvania, through negligence on the part of a 
yard switching crew in leaving the switch open and 
in rough handling, was responsible for damage to the 
car which showed no evidence of weak construction, 
and that the Pennsylvania should be held responsible 
as the damage was the direct result of the train being 


brought to a sudden stop after running through a switch, 
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It further contended that this case could not be con- 
sidered ordinary handling as it properly comes under 
the heading of “Misplaced Switches” explicitly men- 
tioned in Section (d) of Rule 32. The Pennsylvania 
contended that the distance of six or seven car lengths 
that the head end of the train proceeded beyond the 
switch is immaterial in this case inasmuch as the car in 
question was the seventeenth in the train and did not 
pass the switch. The damage, according to the state- 
ment of the Pennsylvania, was due not to the position 
of the switch, but to the slack running in from the rear 
end in connection with an ordinary service application 
of air brakes by the enginemen on the head locomotive. 
The contention of the Pennsylvania was that the car 
failed in fair service and that the owner is responsible. 

The Arbitration Committee in a decision rendered 
November 4, 1932, said: “The direct cause of damage 
to this car was the result of application of air brakes 
from the engine cab. No Rule 32 condition is involved. 
Therefore, the contention of the Pennsylvania is sus- 
tained.”—Case 1708, Western Fruit Express vs. Penn- 
sylvania. 


Rule 12—Improper Repairs 
Made by Foreign Roads 


On March 29, 1930, the Chicago & Alton applied a 
pair of second-hand wheels to Pacific Fruit Express 
refrigerator car No. 8346, such wheels being reported 
to have been mounted on a second-hand A.R.A. axle 
and the charge for the wheels and the axles included in 
the C. & A. bill. These same wheels were subsequently 
removed from the car because of a chipped rim by the 
Cleveland, Cincinnati, Chicago & St. Louis at River- 
side, Ohio, on June 11, 1931, at which time the axle 
was shown to be a non-A.R.A. axle because of a center 
diameter of 456 in. The Pacific Fruit Express en- 
deavored through correspondence to show that the re- 
sponsibility for the application of the non-standard axle 
rested with the C. & A. and that, inasmuch as no ad- 
justment was made at the time of application of the 
non-standard axle as provided in the A.R.A., rules, ad- 
justment should be made by means of counter-billing 
authority. The C. & A. declined to do this regardless 
of the fact that the Big Four repair card, taken at a 
later date, showed the axle to be non-standard and, 
therefore, scrap. The C. & A. in its statement called 
attention to the fact that whereas the center of car 
axles ordinarily are subject to very little wear, this seemed 
to be a case where wear at the center was involved and 
contended that an interpretation of Rule 85 indicated 
owner’s responsibility for wear on an axle at the center 
due to a brake chain or brake. rod. It further called 
attention to the fact that under its repair track practice 
it was quite improbable that the axle would have passed 
several inspectors had it been a non-A.R.A. center diam- 
eter. The Big Four in its statement recorded the center 
axle measurement as 454 in. and said that all wheels 
and axles removed from equipment are given a very 
careful final inspection and gaging when they come 
through the wheel and axle shop to determine their 
suitability for further service as prescribed by the limits 
set up in the rules. 

The Arbitration Committee rendered the following 
decision on November 4, 1932: “The car owner failed 
to obtain joint evidence within 90 days after the first 
receipt of the car home as required by Rule 12, fifth 
paragraph. The contention of the Pacific Fruit Express 
is not sustained. Decisions 1167, 1270 and 1361 apply.” 
—Case No. 1709, Pacific Fruit Express vs. Chicago & 
Alton. 


175 


In the 


Back Shop and Enginehouse 


Filling Driving-Wheel 
Counterbalance Spaces 


Q modern high-speed locomotives some difficulty is 
experienced in holding the lead filling tight in the 
counterbalance space of main driving wheels. Possibly 
because of the method of filling these spaces, the lead 
content becomes loosened in service and breaks up into 
small pieces which, with the rotation of the driving wheel, 
are gradually dissipated and broken up, in some cases 
almost to the consistency of a powder. 

The Delaware, Lackawanna & Western at its Scranton, 
Pa., shop is handling this job in a manner which seems 


Gas Connection and set screw on bottom. 
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Suitable wrought iron bracket with lug welded on 
Lug will support pipe 
manifold and clamp will hold shroud tight to wheel 
center and prevent lead from running over 


to have overcome the difficulties experienced. A space 
was set aside in the wheel shop for this work and, as 
shown in the illustration, a small pit was built in the 
floor to accommodate the crank pins on the assembled 
pairs of drivers when the drivers are placed on end. 
For this job a special wheel heater, using gas as a heating 
medium, was designed with the proper dimensions to 
accommodate the different sizes of wheel centers. This 
heater, the details of which are shown in the drawings. 
is constructed along much the same general lines as a tire 
heater, except that it has four heating units to cover 
the width of the wheel center instead of the conventional 
single- or double-ring gas tire heater. 

Wheels that are found with the lead loose in the 


Pipe frame of I" standard pipe arranged as shown 
conforming to general contour of counterbalance. 
Faces agalngt wheel fo have 'g"jet openings I" 
apart similar fo tire heater hoops. 
to be welded throughout 


camer A ings- | 
Pipe joints 


3% Plate 
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around 
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exterior of counter balance fo allow lead to build 
up over wheel center for finish and swaging 
fi 


Spacing of g jets on 
inside of pipe ring 


counterbalance have the outside cover plate of the balance 
removed, the wheel set up in a vertical position approxi- 
mately level, and a form made of 1-in. square iron. The 
shape of the balance is placed in position and clamped. 
The point of contact of this form and the balance is 
cemented with asbestos, mixed to a plaster consistency. 
to prevent loss of molten lead. The heater is applied 
and started, heating the balance section of the wheel and 
at the same time starting to melt the old lead which is 
still in the balance. Cold pig lead is laid in the pockets 
and melted down by the heater, the heating and melting 
being done in one operation. This takes about 2 or 2} 
hours. As the mass of lead in the pocket is brought to 
a liquid state, all dross and foreign matter floats to the 
top and is skimmed off. Sufficient pig lead is added to 
bring the level of the lead up even with the top of the 
shroud or from 4 in. to 34 in. above the surface of the 
balance pocket. The heater is left on only long enough 
to bring the lead to a liquid state and then the gas is 
turned off. The wheel is now allowed to cool (still being 
in an upright position) and when the lead and the wheel 
center have been entirely cooled, the heater and the 
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form are removed (still leaving the wheel in an upright 
position). The man assigned to this work uses a rivet 
buster with a special die to pound the lead into the 
wheel pocket. The workman has a splendid opportunity 
to apply the full blow of the rivet buster on the lead as 
he stands on top of the wheel and the blow is downward. 
After this operation has been completed on both wheels, 
the mounted wheels are set up on a planer or drawcut 
shaper and the excess lead is machined off from the 
face of the balance. The cover plate is then fastened on 
with rivets or tap bolts (depending on the wheel-center 
design) and the cover plate is electrically welded to the 
wheel center around its entire edge. 

In the case of new wheels, the heater is applied to 
the wheel center before mounting on the axle and the 
pig lead is placed in the pockets and gradually melted 
down. When melted, the dross is skimmed off and the 
wheel allowed to cool. After the lead is tamped into 
place with the rivet buster, the new wheel center is 
started through the regular machine process on a boring 
mill. 


A Tram 
Gage Comparator 
By R. B. Loveland 


N checking main- and side-rod master tram check 
gages, the gaging must be very accurate. The com- 
parator shown in the accompanying photograph answers 
the purpose satisfactorily. It consists of two bars of 


%-in. hexagon steel; one bar long enough for side rods, 
and one for main rods. 
On one end of the bar there is a slide with a hardened 


The comparator dial test indicator arrangement 


and ground center screwed into it and a set screw to hold 
it in place. A head, which has a dial test indicator, is 
placed on the other end of the bar. This head has a 


The assembled comparator. 
movable slide with a hardened and ground center screwed 


into it. There is a pin in the movable slide which en- 
gages the dial indicator. In the back of the head is a set 
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screw which engages the slide and holds it after it has 
been set with the master scale. 

To check the gages, the comparator is first set for the 
length of the tram to be checked on the master scale. The 
comparator is then placed on the gage with the test indi- 
cator dial set at zero and the set screw tightened. Then 
to re-check with the master scale, the set screw is re- 
lieved, and the dial indicator will show in thousandths of 
an inch how much the gage is out. 


Two Forging 
Operations 


WO interesting forging operations, carried on at 
the Battle Creek (Mich.) shops of the Grand 
Trunk Western, are illustrated. Union link collars for 
crosshead pins, for example, are forged in one heat un- 


Main die (with center plug inserted) and male portion 
with hemispherical recess, used in forging half balls for 
trailer yokes 


der a steam hammer using the die shown in one of the 
illustrations. This die is made of axle steel and comprises 
a main cylindrical block, machine recessed as shown, a 
circular flange cover plate, a punch and a plug which fit 
the center hole in the bottom of the main die. 

The blanks consist of 21-lb., 4-in. round stock, 6% 
in. long, and are heated to 2,000 deg. F. As each is 


Main die, cover plate, punch and plug used in forging the 
union link collar shown at the left 


taken from the furnace, it is placed on end in the die 
which rests in a vertical position on the anvil block under 
the steam hammer. The hole in the bottom of the die 
is, of course, filled with the plug. Operation of the ham- 
mer forces the excess stock to fill the die flush with the 
top. The cover plate is then placed on the die and the 
punch inserted in the center hole. Operation of the 
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hammer then punches a hole through the center of the 
forging, pushing the plug out of the bottom of the die 
ahead of the excess stock. The die is then turned over 
and the completed forging forced out. 

By this method a forged collar of superior physical 
properties is secured, owing to the working of the steel, 
and the forging operation itself is a relative efficient and 
economical one. 

The other forging operation, the die for which is illus- 
trated, also provides a simple, but effective, means of 
forging the replacement half balls for locomotive trailer 
yokes. These half balls, or bearing points, on the trailer 
journal boxes are originally cast integral with the 
yokes, but become worn in service and require replace- 
ment by welding’ on new forged steel half balls of the 
required shape. In shops where large capacity turret 
lathes are not available for machining the half balls, they 
can each be forged in a single operation using a die of 
the type illustrated. 

This main die, also made of axle steel, is recessed as 
shown and provided with a hole in the bottom and a 
plug 1⁄4 in. shorter than the hole. The smaller portion 
of the die is recessed to form the hemispherical portion 
of the forging. The stock used consists of 8-lb., 3%4-in. 
round steel, the blanks being approximately 4 in. long. 
They are heated to a temperature of 2,000 deg. in the 
furnace and are then ready for forging. Each blank, 
after being heated, is placed in the main die supported 
vertically on the anvil under the steam hammer, and the 
smaller die with the hemispherical recess is placed in an 
inverted position in the main die, resting on the heated 
blank. Operation of the steam hammer then forces the 
metal into the dics with a %-in. collar on the flat side, 
as shown at the left in the illustration. On removal of 
the upper die block and tipping up the main die, a light 
hammer blow on the plug is usually sufficient to release 
the forging, which has been quickly, economically and 
accurately made. 


Automobile Type Spring 
Used on Locomotives 


O much trouble was being experienced by one of the 
northern railroads with spring breakage, both in 
the leaves and in the bands of springs used on Pacific 


Preliminary tests of this spring have indicated 
improved service 


type engines, that it was decided to do some experi- 
menting with the automobile type spring, such as used 
on heavy motor trucks. 

Instead of using the conventional band to bind the 
leaves together at the center, each spring leaf was drilled 
and a 7¢-in. hardened steel bolt was inserted through 
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the center, as shown in the illustration. Two U-clamps 
were also applied to keep the leaves from side slippage. 

Several of the Pacific type passenger locomotives were 
equipped with these springs in December, 1932, and as 
yet have given no trouble. It was felt that changes in 
temperature resulting in the spring bands becoming 
frosted during extremely low temperatures contributed 
to band breakage, but tests will be made to determine 
definitely whether the same causes will have any unde- 
sirable effect on the center bolt. 

The leaves used in both springs are interchangeable, 
except for the drilling of the hole in the center of each 
leaf. 


Floating 
Reamer 


N refinishing piston-rod fits in crossheads the floating 
reamer illustrated has been used to good advantage 
at the Battle Creek ( Mich.) shops of the Grank Trunk 
Western. For this, and other similar operations, the 
work must be centered with great accuracy on the boring- 
mill table when using a solid-shank reamer, or else the 


High-speed steel inserted-blade taper reamer which is 
self-alining—The knurled sleeve removed to show the 
construction of the floating Morse Taper shank 


reamer chatters and this makes the reaming of a smooth 
hole practically impossible. With a floating reamer, 
however, it is not necessary to spend so much time and 
care in lining up the crosshead on the table as the reamer 
will follow the general direction of the original bore, 
the floating shank providing sufficient flexibility to ac- 
commodate any slight inaccuracy in alinement of the 
crosshead center with the center line of the boring-mill 
spindle. 

Referring to the illustration, the floating shank con- 
struction will be evident. It consists of a No. 5 Morse 
taper shank, driving the reamer through an intermediate 
cylindrical block provided with two square tongues at 
right angles to each other, one on the top face of the 
block and one on the bottom face. These tongues fit 
in corresponding grooves in the taper shank and in the 
reamer top. A knurled sleeve slips down over the parts 
to hold them in the proper relation and still allow a 
small amount-of lateral play, this sleeve being firmly 
screwed onto threads on the reamer body. The reamer 
itself is made with inserted blades of high-speed steel 
and it produces the type of chips shown at the right on 
the boring-mill table. 
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Vise and Flexible 
Joints 


By A. Skinner* 


HE design of flexible metallic pipe connections be- 
tween engine and tender, or passenger-train cars, 
is such that they cannot be readily held in a ordinary 
To facilitate 


vise while being dismantled and repaired. 


Special vise jaws for use in repairing flexible metallic 
Pipe joints 


this work, a bench vise can he equipped with special 
removable jaws, as shown in the illustration. Two 
adaptor blocks are fitted to the original vise jaws, as 
illustrated, provided with grooves 5% in. wide by 34 in. 
deep to accommodate the special holding jaws. These 
diamond-shaped jaws are made of 5-in. by 25%-in. by 
6-in. steel blocks machined to the shape shown and pro- 
vided with teeth cut on the face of the holding surfaces 
to give a secure grip on the flexible joints. These jaws, 
which are held in the adaptors by suitable pins, are 
hardened and tempered to give added durability. 

This makes an ideal vise arrangement for use in re- 
pairing flexible joints or for removing broken pipe and 
pipe fittings; also for other jobs which frequently must 
be done in which an ordinary vise will not give the 
proper grip. The special vise jaws, illustrated, are in- 
expensive to make and satisfactory material can usually 
be found around the shop or saved from scrap material. 


* General foreman, Atchison, Topeka & Santa Fe, Corwith (Chicago), Il. 


Two New 
Lubricating Pastes 


ROPER and regular lubrication of packings is es- 

sential to successful operation. Insufficient lubrica- 
tion, or the use of the wrong kind of lubricant, results 
in excessive friction, scored rods, leaks and the ultimate 
destruction of the packing. 

To provide packing users with correct lubricants for 
packings the Garlock Packing Company, Palmyra, N. Y., 
has developed Garlock lubricating paste compound No. 2 
for steam and water packings and Garlock lubricating 
paste compound No. 3 for packings working against 
gasoline and oils. These pastes are intended to replace 
the hand-mixed lubricating compounds frequently used 
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for this purpose. When applied to packings at regular 
intervals friction is reduced, maximum efficiency ob- 
tained, and the life of the packings in service prolonged. 

Garlock lubricating pastes are packaged in standard 
12-0z., 24-0z., and 5-lb. cans. They are also furnished 
in larger special containers of any size. 


Protection for 
Motor-Truck Operators 


HE tractor shown in the illustration has been 


equipped with a protection plate behind the opera- 
tor’s seat to prevent injury to the operator should a piece 
Just such an accident 


of material fall from the trailer. 
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The plate on the tractor protects the operator from injury 


to an employee was responsible for the adoption of this 
safety feature on one railroad. 

The plate is made from %-in. material which is re- 
inforced on the inside by two pieces of 114-in. by 5-in. 
bar iron. This is riveted to the plate and also formed 
at the other end around the axle casing of the tractor. 


A Handy 
Sketching Aid 


HE necessity of making freehand sketches often 
arises when one is away from the drawing room 
and not in possession of any tools for this work. On 
such occasions one invariably has but little to work with 


Using a key-ring identification tag as a sketching tool 


aside from a pencil and a piece of doubled paper for a 
rough straight-edge. With no compass or curve for 
other lines, a key-ring identification tag or plate can be 
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used to make many curved lines. The plate, due to its 
shape, can be used as a small irregular curve. In addi- 
tion, two different sized and almost perfect circles can 
be outlined. It is also convenient for fillets and half 
circles representing rivets. Gear teeth can be outlined 
presentably. When forced to do a bit of sketch work 
with but few tools handy, the above will help nicely 
over some of the usual difficulties. 


Measuring Driving 
Wheel Laterals* 


By F. B. Shafer} 


HILE the primary purpose in repairing locomo- 

tives is to place the entire locomotive, as a unit 

in first class mechanical condition, it is also highly desir- 
able and economical to bring back to standard dimen- 
sions and tolerances each component part. Among some 


Fig. 1—Gage for measuring main frame in determining 
the proper lateral 


of the major locomotive parts brought back to standard 
dimensions in the course of repairs are main frames. 
These frames wear where the shoe and wedge flanges 
bear against the frame legs, and repairs consist of build- 
ing up the worn places by the electric-welding process 
and of machining them to standard dimensions. 

In order to establish the proper lateral between the 
driving wheel hub liners and the driving box flanges 
against which contact is made, definite measurements 
must be made. The distance across the frames, the 
thickness of the shoe and wedge flanges, the thickness of 
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Fig. 2—Gage for checking lateral after the driving boxes 
are in position 


the driving box flanges, and the distance between the 
hubs, must be computed. To accurately and quickly 
determine the adjustments necessary to establish the 
proper driving wheel lateral two gages were developed. 

The first step in obtaining the correct lateral is to 
measure across the repaired pedestal legs of the main 
frames from outside to outside, utilizing the gage shown 
in Fig. 1. For example, suppose this dimension is 47 in. 


* Reprinted by courtesy of N. & W. Magazine. is 
+ Agnistant foreman, Norfolk & Western, Roanoke, Va. 
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The shoe and wedge flanges are then measured and are 
found in this case to be % in. A lateral of 14 in. is de- 
sired and all of these dimensions are totaled up below: 


Distance across frameé8.. 056s ccccesccocccsecce 47 in. 
Shoe and wedge flanges (add both sides)......... 134 in. 
J aterul (Ae sireed) eeann ara ana re Eala % in 

Ota). deoa rar aS 49 in. 


Then the driving wheels are gaged between the hubs 
and this dimension is found to be 53 in., in this case. 
The total dimension of 49 in. is then subtracted from the 
53 in., the distance between the hubs, leaving 4 in., which 
is the thickness of both outside driving box flanges. Di- 
viding the 4 in. by 2 gives 2 in., the proper driving box 
flange thickness to give the desired 14 in. lateral. 

After the driving boxes have been machined, they are 
then placed on the journals with the flanges against the 
hub liners of each wheel, and the lateral is again checked, 
using the gage shown in Fig. 2. The gaging is done be- 
tween the inside faces of the two outside driving box 
flanges. For the dimensions stated above, this second 
check should show 49 inches if all machine work has 
been correctly performed. If any error has been made 
in machine work, it will be found in the second check. 

It has been found that these two gages not only save 
time in repairing locomotives, but they also insure an 
accurately determined lateral, which is imperative for 
satisfactory service. 


Storage Rack 
For Lubricators 


HILE locomotives are in the back shop or en- 
ginehouse for repairs the lubricators are re- 
moved for cleaning, repair and test. Unless some 


definite arrangement is made to provide a specific place 
to store them until they are re-applied, they are liable 
to become damaged. 

A satisfactory method of storing lubricators is shown 


Lubricators stored in this manner are not easily damaged 


in the accompanying photograph. This storage rack is 
made from 1%4-in. black iron pipe and is not only in- 
expensive, but also requires a minimum of space in the 
shop because of the fact that it can be built against a 
wall, beneath shop windows, or in any place not suitable 
for work benches or machines. 

Because of the many small valves, tubes, plugs, etc., 
the more commonly used lubricators must be handled 
carefully to prevent damage to any of the above parts 
and must, therefore, be stored separately. 
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Among the 
Clubs and Associations 


AMERICAN SOCIETY OF MECHANICAL En- 
GINEERS.—The second National Lubrica- 
tion Engineering meeting of the A. S. M. E. 
is to be held at the Pennsylvania State 
College, May 25-26, under the joint aus- 
pices of the college and the Lubrication 
Engineering Committee of the Petroleum 
Division. 


Internal-Combustion-Ty pe 
Motor Cars 


Western Railway Club—Meeting held 
Monday evening, April 17, at the Hotel 
Sherman, Chicago. Subject “Recent De- 
velopments of Internal-Combustion-Type 
Motor Cars,” by E. Wanamaker, electrical 
engineer, Chicago, Rock Island & Pacific, 
Chicago. f Starting with the statement 
that the invention and development of the 
internal-combustion engine have probably 
done more to change methods of transpor- 
tation than any other discovery or inven- 
tion, Mr. Wanamaker outlined some of 
the difficulties which, presenting greater 
obstacles in this than in other fields, have 
had to be overcome. These difficulties have 
been (1) the necessity for unusually light 
weight per unit of power output, together 
with ruggedness, simplicity and reliability ; 
and (2) the fact that in railway service the 
power unit is operated by one set of men 
and maintained by another. In other 
words, in railway service, the operators of 
the power unit are not responsible for the 
net results obtained to the degree that they 
are in most other services where internal- 
combustion engines of comparatively large 
sizes are used. f Maintaining that internal- 
combus:ion-type motors have not yet been 
designed for maximum adaptability in the 
railway field, Mr. Wanamaker said that 
recent developments have, in most cases, 
been along lines so conventional as to pre- 
clude the probability of being able to build 
power plants of sufficiently low cost, sim- 
plicity and ruggedness, such as are neces- 
sary to mect the conditions with which the 
railways are now confronted and will be 
for some time to come. f Mr. Wana- 
maker called attention to the difference 
between steam locomotive maintenance and 
similar work on rail motor equipment. In 
the former, the mechanics know just about 
what to do from long experience, whereas 
in the latter, the maintainers must be not 
only skillful craftsmen, acquainted with 
the maintenance of gas or oil-electric 
motive power, but they must have more 
than ordinary initiative, resourcefulness 
and an understanding of the principles in- 
volved in more or less complicated equip- 
ment. § Mr. Wanamaker commented on 
the characteristics of various types of in- 
ternal-combustion motors and closed his 
paper with the following remarks regard- 
ing future possibilities: “The internal- 
combustion engine that would be most 
admirable for rail service would be one 
that is low in first cost, low in maintenance, 
low in operating cost, low in weight, small 
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in size per unit of power output, and high 
in percentage as regards availability, serv- 
ice and long life. Such an engine should 
burn a low and inexpensive grade of fuel 
with freedom from fire hazards and of- 
fensive odors or fumes. f “There is but 
li:tle doubt but what most engineers and 
builders will say that such an engine can- 
not be built and in so far as reciprocating 
design is concerned, they may probably be 
right. It would, however, be well to re- 
member that there are possibilities in a 
rotary design of oil or Diesel engine, 
especially so in sizes of from say approxi- 
mately 400 to 1,500 hp. output. for the 
reason that the inter-relationship between 
volumetric displacement speed, velocities, 
weight and balancing seems to be better 
in the smaller or larger sizes than in those 
just mentioned. f “If such a rotary en- 
gine were built, it would make possible 
the development of a light-weight, high- 
speed electric generator, probably with a 
high frequency and potential, with small 
light-weight traction motors to correspond 
with a simple and efficient control.” 


Directory 


The following list gives nomes of secretaries, 
dates of next or regular meetings and places of 
mening of mechanical associations and railroad 
clubs: 

Aır-Braxe Association.—T. L. Burton, Room 

5 Grand Central Terminal Building, New 

ork. 

ALLıęD Rattway SurrLY Association. —F. W. 
Venton, Crane Company, Chicago. 

American RarLway Assocration.—Division V. 
—MecHanica.—V. R. Hawthorne, 59 
Van Buren street, Chicago. 

Division V.—Eguipment Paretinc SEC- 
trion—V. R. Hawthorne, Chicago. 

Division VI.—PURCHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division J.—Sarety Secrtron.—J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Division.— 
C. A. Buch, Seventeenth and H streets, 
Washington, D. C. 

American RaiLway Toot Foremen’s Associa- 
trow.—G, G. Macina, 11402 Calumet avenue, 
Chicago. 

American Society oF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Drviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street, New York. 

Macine SnHor Practice Divisron.— 

fe W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Matertacs Hanpiinc Division.—M. W. 
Potts, Alvey Ferguson Company, 1440 Broad- 
way, New York. 

IL anp Gas Power Diviston.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuzzs Division.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

AmgrrICaN Society ror Steg: Treatinc.—W. H. 
Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

Amenican Socrety ror Testinc MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

American Werpinc Society.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 

ork. 


Canaptan RaiLway CLuB.—C. R. Crook, 2276 
ilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 
Can DEPARTMENT Orricers Association.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 
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Car Forzmen’s Association or Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, Il : 

Car Forgmen’s Association or Omana, Council 
Bluffs and South Omaha Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& Quincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Centrat Rartway Crus or Burrato.—M. D. 

eed, Room 1817, Hotel Statler, Buffalo, 
. Y. Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. z 
veLAND RarLway CLus.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
ey and August, at the Auditorium Hotel, 
Sixth and St. Clair avenue, Cleveland. 
Eastern Car Foremen’s Association.—E. L. 
rown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, Julv, 
August and September. 

Inpranarotis Car Inspection Assocration.—R. 
A. Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 

at fn m. Noon-day luncheon, 12:15 p. m. 

for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RatLroaD Master BLACKSMITH’S 
Assocration.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark svenus, it, Mich. 

InterxmationaL Rattway FurL Association.— 

_D. Smith, 1660 Old Colony building, 
Chicago. 

ImtreawationaL Rattway GENERAL Foremen’s 

AssocraTION.—William Hall, 1061 W. Wa- 


basha street, Winona, Minn. 

Master Borrermaker’s Association.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y 


National Sarety Counctt—Sream RAILROAD 
Srction.—W. A. » Canadian National, 
Mortreal, Que. 

New_Ewncranp Rartroap Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, Tuly, August and September, 
Hotel Statler, Boston. 

New York Rartroap CLus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York 

Nortawest Car Men’s Association.—E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting_ first Monday each month, except 

une, July and August, at Minnesota 
qranater Y. M. C. A. Gymnasium building, 

t. Paul. 


Paciric Rattway CLus.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Raitway Car_Men’s CLuB or Prora AND PEKIN. 
—C. L. Roberts, R. F. D. 5, Peoria, Ill 

Raitway Crus or PittssurcH.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rattway Suprry MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SoutHern and SoutH western Rattway Crus.— 

Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting, third Thursday in November, 
Anslev Hotel, Atlanta, Ga. 

Suprry Men’s Association.—E. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville, y. _ Meets with Equipment 

Painting Section, Mechanical Division Amer- 

ican Railway Association. 

Torowro RarLway CLus.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and August. 

Travertine Encineer’s AssociatioN.—W. O. 
ghompson, ou East Ninety-eighth street, 

and, io. 


Wester RatLway CLus.—J. H. Nash, 1101 
Peoples Gas building, Chicago. Regular 


meetings third Monday in each month ex- 
cept June, July, August and September. 
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REFRIGERATOR TRANSIT 


THE AMERICAN 
CoMPANyY, owned jointly by the Missouri 
Pacific and the Wabash, will spend $1,- 
500,000 immediately for the reconstruction, 
repair and improvement of 1,300 refriger- 


ator cars. About 75 per cent of the work 
will be done in the company’s shops at St. 
Louis, 15 per cent at Kansas City, and 10 
per cent at Pueblo. The work involves the 
application of high-speed wheels, trucks, 
springs and brakes, heavier metal roofs, 
modern ice boxes, additional insulation and 
modern water-proof floors. Orders have 
been placed with the Scullin Steel Com- 
pany and the American Steel Foundries 
for 500 integral type cast steel side frames. 
The new side frames are to be used in 
combination with “Coil-Elliptic’ spring 
groups. 


Scholarship at Stevens Institute 
of Technology 


Tue MECHANICAL Division, American 
Railway Association, has a scholarship at 
Stevens Institute of Technology vacant 
this coming September. This scholarship 
is available for the sons of members of 
the Mechanical Division and the course 
leads to the degree of mechanical engineer. 
The course offered also includes instruc- 
tion in electrical, civil and other branches 
of engineering. 


C. & O. Through Trains To Be 
Air-Conditioned 


ALL THROUGH passenger trains of the 
Chesapeake & Ohio will be air-conditioned 
by June 1 when the C. & O., an announce- 
ment states, will have become “the first 
and only railroad in the world to be 100 
per cent air-conditioned in through main 
line passenger service.” This program for 
modernizing passenger train equipment is 
announced in an article appearing in the 
May issue of “The Rail,” the magazine 
published monthly by the C. & O. and the 
Pere Marquette. 

“The outstanding success of the ‘George 
Washington’ during its first year’s opera- 
tion,” the article says, “indicated clearly 
that the traveling public responded readily 
and generously to a program which made 
railroad travel clean and comfortable, cool 
in summer and refreshing in winter. That 
was the determining factor in the manage- 
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NEWS 


+ ment’s decision to go further and equip 


every through train with air-conditioning 
cars.” 

The air-conditioning system of the Pull- 
man Car & Manufacturing Corporation 
will be used; this it is stated, is designed 
for all-season operation, not merely for 
cooling or conditioning during hot weather. 

The Chesapeake & Ohio, as reported in 
the April Railway Mechanical Engineer, 
placed an order with the Pullman Car & 
Manufacturing Corporation for the in- 
stallation of air-conditioning equipment in 
six passenger cars, including one lounge- 
dining car, two club dining cars, one salon 
coach and two dining cars (tavern). The 
air-conditioning of these cars was followed 
by the installation of air-conditioning 
equipment in 25 Pullman cars for operation 
in the same trains. Through trains may 
possibly be equipped before June 1. 

Among the trains which, in addition to 
the “George Washington” will comprise the 
C. & O.’s air-conditioned fleet will be the 
“F. F. V.” and the “Sportsman.” All the 
cars of the “F. F. V.” and of the “Sports- 
man” will bear names historically asso- 
ciated with “the development of the 
Chesapeake & Ohio into a great trunk 
line system and with the historic territory 
it serves.” The cars of the “George Wash- 
ington” are named for places, persons and 
events connected with the life and works 
of the first President. 


Passenger Exchange Rule 10 
Eliminated 


Circutar No. D.11-387, issued by 
G. W. Covert, secretary, Transportation 
Division, American Railway Association, 
59 E. Van Buren street, Chicago, covers 
a revision of Car Service Rule 8, whereby 
the charge for the use of electric lighting 
equipment is combined with the rental 
rates of passenger-train cars under that 
rule. Passenger Rule 10 has, therefore, 
been eliminated from the Code of Inter- 
change Rules of the A. R. A., Mechanical 
Division, according to a letter recently is- 
sued by V. R. Hawthorne, secretary. These 
changes in rules were made effective April 
1, 1933. 


Shop Employment 


Tue Missourt Paciric during April re- 
called a total of 950 men to work in its 
shops at St. Louis, Mo., Kansas City, Se- 
dalia, Poplar Bluff, Nevada; Little Rock, 
Ark.; Monroe, La.; Hoisington, Kan., and 
Coffeyville. Four hundred twenty-five men 
were employed at Little Rock and a similar 
number at Sedalia and worked 10 days 
during the month. The remaining 100 re- 
turned to steady employment on April 1 
at the other locations. 

The Missouri-Kansas-Texas reopened its 
shops at Parsons, Kan., Sedalia, Mo., and 
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Waco, Tex., on April 1, thus affording 
employment for 780 mechanics for about 
three months. According to M. H. Cahill, 
chairman of the board and president, the 
Katy’s maintenance program for this year 
will be much larger than last year and will 
provide considerable additional employ- 
ment. Extra gangs are now relaying 20 
miles of track with new 90-Ib. rails south 
of McAlester. 

The Great Northern opened its Spokane, 
Wash., shops on April 3, giving employ- 
ment to 250 men. These shops had been 
closed for a month, except for a skeleton 
force. 

The New York Central has recalled 300 
men to work at its car shops in East 
Buffalo, N. Y. 


Report of Bureau of Explosives 


CoLtoneL B. W. Dunn, chief inspector 
of the Bureau for the safe transportation 
of explosives and other dangerous articles, 
in his annual report for the calendar year 
1932, recently issued from his office, 30 
Vesey Street, New York City, says that 
all dangerous explosives offered the rail- 
roads in the United States and Canada 
during the year were transported with a 
safety record of 100 per cent; no deaths, 
no injuries and no property loss. The 
total quantity of explosives transported in 
1932 was about 100,000 tons, which is two- 
thirds of the total for the year preceding 
and less than half the total for 1929. No 
loss of life has been reported in the han- 
dling of explosives on the railroads for the 
past eight years. 

Including “other dangerous articles” the 
year 1932 showed 607 accidents, two per- 
sons killed and 19 injured; property loss 
$372,599. 

Of the property loss in 1932, gasoline 
accounts for $339,186. The report contains 
the usual detailed tables, including the cir- 
cumstances of the 17 gasoline tank-car 
fires included in the record. 

The number of inspections of freight 
stations made by the bureau in 1932 was 
5,690; boxes of high explosives condemned 
as unsafe, 980; cars in transit found show- 
ing serious violations of regulations, 22; 
cars inspected, containing dangerous arti- 
cles other than explosives, 11,900. 
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USE MODERN MATERIALS 
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Mes: locomotives now in service lacked the benefit of modern materials when they were 


built 20 years or more ago. « But they, too, can have the longer wear and lower maintenance that come from 


modern materials. « When boiler tubes need replacement use tubes of Toncan Iron to obtain greater resistance 


to corrosion. « When staybolts are cut out replace them with Agathon alloy bolts. Alloy 
materials have higher strength, better shock resistance and greater resistance to corro- 
sion. « So, too, with engine bolts, axles, pins and all wearing parts. Republic metallur- 
gists have developed special railroad alloy steels and irons for specific purposes that 


will lower future maintenance costs. « Consult Republic on your materials problems. 


CENTRAL ALLOY DIVIIS T-O°N,, MASSILLON, ORI © 


REPUBLIC STEEL 


C OAT Pair. A et ON 


GENERAL OFFICES=aR4s= YOUNGSTOWN, OHIO 


Toncan Iron Boiler Tubes, Pipe, Plates, 
Culverts, Rivets. Staybolts, Tender 
Plates and Firebox Sheets è Sheets 
ond Strip for special railroad purposes 
e Agathon Alloy Steels for Locomo- 
tive Parts e Agathon Engine Bolt Steel 
e Agathon Iron for pins and bushings 
e Agathon Staybolt Iron e Climax 
Stee! Staybolts e Upson Bolts and 
Nuts è Track Material, Maney Guard 
Rail Assemblies è Enduro Stainless 
Stee! for dining car equipment, for 
refrigeration cors and for firebox 
sheets @ Agathon Nicke! Forging 
Steel. 

The Birdsboro Stee! Foundry & Ma- 
chine Company of Birdsboro, Penna. 
hos manufactured and is prepared 
to supply, under license, Toncan Cop- 
per Molybdenum Iron castings for 
locomotives. 
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Supply Trade Notes 


THe P. & M. Company has moved its 
New York City office to 165 Broadway. 


Tue Brown & SHARPE Mrc. COMPANY, 
Providence, R. I., is this year celebrating 
its one hundredth anniversary. 


THE GENERAL OFFICES of the Railway 
Service & Supply Corporation, Indian- 
apolis, Ind., were moved on April 1 and 
combined with the manufacturing and lab- 
oratory facilities at 510 South Harding 
street, Indianapolis. 


Juttus KInpervaATER has been appointed 
manager of the Alco plant of the Ameri- 
can Locomotive Company, Richmond, Va., 
succeeding George Gurry, resigned. Mr. 
Kindervater will continue to handle mat- 
ters pertaining to the office of mechanical 
superintendent. 


Cyrus J. Horranp, formerly represen- 
tative of the Wine Railway Appliance 
Company, has opened an office in the Peo- 
ples Gas building, Chicago, to engage in 
the sale of a combination helical-volute 
truck spring for railway cars. 


Conran N. Laver, president of the 
Philadelphia Gas Works, Philadelphia, Pa., 
and Robert C. Shields, of Detroit, Mich., 
who is connected with Fisher & Company, 
have been elected members of the board 
of directors of the Baldwin Locomotive 
Works, Philadelphia. 


Nerik C. Hury, chairman of the execu- 
tive committee of the Independent Pneu- 
matic Tool Company, Chicago, has been 
elected president, to succeed R. S. Cooper, 
who has been appointed vice-president in 
charge of the eastern territory, with head- 
quarters at New York. 


H. B. Snyper, who has been connected 
with the Pilliod Company, New York, for 
many years as assistant to the president, 
and for the past two years stationed at 
the factory, Swanton, Ohio, in charge of 
engineering, has resigned. L. R. Baker 
has been appointed mechanical engineer 
with office at the Swanton works. 


Lucien Q. Morritt, Inc., People’s Bank 
building, Akron, Ohio, has been appointed 
exclusive distributor by the B. F. Goodrich 
Rubber Company, Akron, for its cutless 
rubber bearings in the United States and 
Canada. Lucien Q. Moffitt, who has been 
manager of the cutless rubber bearing 
department of the Goodrich Rubber Com- 
pany since this new bearing was placed on 
the market several years ago, heads the 
new distributor company. With him are 
associated the same engineering and sales 
personnel which handled these bearings in 
the Goodrich office. 


Grorce A. Nicor, Jr., vice-president in 
charge of transportation and government 
sales for the Johns-Manville Sales Cor- 
poration, New York, has been appointed an 
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executive vice-president. In addition to his 
responsibilities on transportation and gov- 
ernment sales, Mr. Nicol assumes direction 
of the company’s automotive sales, includ- 
ing the equipment, replacement and private- 
brand sections and direction of sales fil- 
tration and filler materials. John H. Trent 
has been appointed general sales manager 
of transportation and government sales. J. 
T. Spicer is general sales manager of the 
automotive department and A. S. Elsenbast 
general sales manager of filters and filler 
sales. 

George A. Nicol, Jr., was born at Provi- 
dence, R. 1., and after attending Mount 
Pleasant Academy, English High School 
and Rhode Island School of Design, served 
a special apprenticeship at the Rhode 
Island Locomotive Works. Subsequently 
he was a locomotive designer with the 
American Locomotive Company until 
March, 1904, when he went to the Louis- 
ville & Nashville as locomotive designer. 
He later specialized in car design. From 
August, 1905, to 1909, he was with the 
Baltimore & Ohio as designing engineer in 


George A. Nicol, Jr. 


the mechanical department at Baltimore, 
Md. He then became railroad representa- 
tive of the H. W. Johns-Manville Com- 
pany, which later became the Johns-Man- 
ville Corporation. Two years later he was 
transferred to the executive headquarters 
at New York as eastern assistant man- 
ager of its railroad department. In 1920 
he was promoted to the position of eastern 
manager of that department and in 1924 
was appointed general manager of the rail- 
road and government departments, as well 
as a director of the company. Mr. Nicol, 
who has served since 1928 as a vice-presi- 
dent, now becomes an executive vice-presi- 
dent of the Johns-Manville Sales Corpora- 
tion. 

John H. Trent was born in Meade coun- 
ty, Ky., and was educated in the public 
schools of Paducah, Ky. In 1901 he en- 
tered the service of the Illinois Central 
and after serving in the mechanical and 
stores departments at Burnside shops, Chi- 
cago, became storekeeper at Water Valley, 
Miss., subsequently serving at Memphis, 
Tenn., and Paducah. Mr. Trent, who has 
been for over 25 years in the service of the 
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Johns-Manville Sales Corporation and its 
predecessors, had been serving as general 
sales manager of the western region, with 
headquarters at Chicago, at the time of his 


John H. Trent 


appointment as general sales manager of 
transportation and government sales. 


C.S.CLInGMAN has been appointed sales 
manager of the western region, transporta- 
tion and government department, of the 
Johns-Manville Sales Corporation with 
headquar ers at Chicago, succeeding John 
H. Trent, promoted. Mr. Clingman was 
educated at Northwestern University hav- 
ing taken a mechanical engineering course 
in 1904. He began work with the Pullman 
Company in its apprentice school and was 
promoted in 1907 to assistant general shop 
foreman at the Pullman, Ill., works. The 
following year has was transferred to Wil- 
mington, Del., as eastern mechanical in- 
spector. In 1910 he returned to the Pull- 
man Manufacturing Company and Pull- 
man works as mechanical inspector and the 
following year was promoted to general 
mechanical inspector with office at Chicago. 
Mr. Clingman entered the service of Johns- 
Manville in 1917 as a sales engineer in the 
southwes: and for the past year has been 
serving as manager of the southwestern 
division with headquarters at St. Louis, Mo. 
A. C. Pickett has been appointed man- 
ager of the southwestern division of the 
transportation and government department, 
with headquarters at St. Louis. 


Obituary 


J. F. Sartuey, sales representative for 
the Chicago district of the Winton Engine 
Corporation, which recently absorbed the 
Electro-Motive Company, died in Chicago 
on April 7 following an operation. 

Lewis Over CAMERON, who had been 
engaged for a number of years in the rail- 
way supply business and as representative 
of railway supply manufacturers, with 
headquarters at Washington, D. C., died 
at his home in that city on April 13 after 
a lingering illness. Mr. Cameron was born 
on April 17, 1868, at Pittsburgh, Pa., and 
began his active business life in the rail- 
road supply industry. He was southern 
sales representative of the Pressed Steel 
Car Company, at Washington, from 1905 
to 1922 and of ihe Edgewater Steel Come 
pany from 1919 to the time of his ath. 
Among others he had represented was the 
Youngstown Steel Door Company. 

(Turn to next left-hand page) 
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Means Lower Maintenance 


RAILWAY MECHANICAL ENGINEER 


This Flexible 
POWER COMBINATION 
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BOILER PRESS. (LBS) ‘0 
CYLINDERS IN. 25¥2x E BOOSTER 27X30 252x30 
DRIVERS IN. 64 64 64 
EVAPORATION(LBS.) 50400 50400 50400 
WT.ON DRIVERS(LBS.) 184000 214000 184000 
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HERE is a maintenance advan- 
Ti to incorporating The Loco- 
motive Booster as an integral part 
of the locomotive. 

Maintenance is roughly propor- 
tional to the work done. Without 
The Locomotive Booster larger. 
cylinders must be used to get the 
power required. But when that 
maximum demand lessens, the large 
cylinders must still be used to get 
the train over the road. 

Contrast this with a design em- 


bodying smaller cylinders plus The 
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| NOTE SHADED AREA REPRESENTS THE 
POWER OBTAINED IN THE STARTING RANGE 
FROM AN INCREASE OF 212" IN CYLINDER 
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Locomotive Booster to secure the 
desired maximum tractive effort. If 
The Locomotive Boosterwere work- 
ed continuously there would be no 
maintenance economy. But exceptat 
peak load The Locomotive Booster 
is inoperative and the smaller cylin- 
ders do the work. Since less work 
is done, maintenance is lowered. 
In addition, the combination of 
smaller cylinders and The Locomo- 
tive Booster reduces the weight of 
the main engine by 25,000 Ibs. or 


more— another important economy. 
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Personal 


Mention 


General 


G. E. Passace, division master mechanic 
of the Chicago, Milwaukee, St. Paul & 
Pacific, has been appointed trainmaster and 
traveling engineer with headquarters at 
Terre Haute, Ind. 


W. G. Brack has been appointed vice- 
president of the Chesapeake & Ohio, the 
New York, Chicago & St. Louis and the 
Pere Marquette, supervising purchases and 
stores and performing such other duties 
as he has here‘ofore performed for the 
president. Mr. Black, as assistant vice- 
president of the Chesapeake & Ohio and the 
Pere Marquette, had jurisdiction over the 
purchases and stores and mechanical de- 
partments of the former and the purchases 
and stores department of the latter. His 
jurisdiction had only recently been extended 
to include the purchases and stores depart- 
ment of the New York, Chicago & St. 
Louis. 


JoHN Roserts has been appointed chief 
of motive power and car equipment of the 
Canadian National, with headquarters at 
Montreal, Que., succeeding the late C. E. 
Brooks. Mr. Roberts was born at Kil- 
marnock, Scotland, in 1881, and entered the 
service of the C. N. R. as a machinist in 
the motive power shops at Stratford in 
1903. He became charge hand there in 


John Roberts 


1907; foreman of the machine shop in 
1917, and general foreman in 1920. In 
1921, Mr. Roberts became acting superin- 
tendent. Later in the same year his ap- 
pointment as superintendent of the Strat- 
ford shops was confirmed and he continued 
in that position until his appointment as 
general supervisor of shop methods for the 
system in 1923, with headquarters at Mon- 
treal, Que. On August 1, 1932, Mr. Rob- 
erts was appointed general superintendent 
of motive power and car equipment for the 
Central region, at Toronto, Ont., the posi- 
tion he held until his recent promotion. 


Master Mechanics and 
Road Foreman 


A. M. MARTINSON, assistant master me- 
chanic of the Chicago, Milwaukee, St. 
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Paul & Pacific, has been transferred to the 
Hastings & Dakota division, with head- 
quarters at Aberdeen, S. D. 


W. W. Bates has been appointed as- 
sistant master mechanic of the Milwaukee 
terminal and District No. 1 of the Mil- 
waukee division of the Chicago, Milwau- 
kee, St. Paul & Pacific, with headquarters 
at Milwaukee, Wis. 


Car Department 


W. M. Wueat ey has been appointed 
general car inspector of the Chesapeake & 
Ohio, with headquarters at Columbus, 
Ohio. 


WILLIAM LEE, assistant general car fore- 
man of the Union Pacific at Kansas City, 
Kan., has been promoted to the position 
of general car foreman, with headquarters 
at North Platee, Neb. 


Purchasing and Stores 


G. R. WiLtiAMs, purchasing agent of 
the Spokane, Portland & Seattle, has had 
his headquarters moved from Portland, 
Ore., to Vancouver, Wash. 


H. K. T. SHERWoop, industrial agent of 
the Delaware & Hudson, has been ap- 
pointed purchasing agent with headquar- 
ters at Albany, N. Y., succeeding H. A. 
Empie, deceased. 


Obituary 


Homer A. Empte, purchasing agent of 
the Delaware & Hudson, with headquarters 
at Albany, N. Y., died on February 20. 


ANDREW RILEy, purchasing agent of the 
New York, Ontario & Western, with head- 
quarters at New York, died on April 2, 
at his home in Edgewater, N. J. 


C. E. Brooks, chief of motive power and 
car equipment of the Canadian National 
and prominent railway mechanical engineer, 
died at his home in Montreal, Que., on 
April 10, after a short illness. Mr. Brooks 
was 46 years old. He was president of 
the Canadian Railway Club in 1924-25. He 
was a member of the General Committee 
of the Mechanical Division, A. R. A., and 
also a member of the Committee on Loco- 
motive Design and Construction. For the 
past five years he served as a member of 
the General Committee of the Railroad 
Division of the American Society of Me- 
chanical Engineers. As chief of motive 
power of the Canadian National, Mr. 
Brooks became widely-known for his work 
in developing special types of motive power 
equipment, including Diesel locomotives. 
He was born July 3, 1886, at Constan- 
tinople, Turkey, where his parents served 
as missionaries for 16 years. His grand- 
father was one of the founders of the 
Grand Trunk Railway and its first vice- 
president. Mr. Brooks received his higher 
education at McGill University, Montreal, 
from which he was graduated in 1908 with 
an A.B.S. degree. His vacations from 


school were spent working in various posi- 
tions, including those of apprentice and 
fireman on the Grand Trunk at Montreal. 
Becoming a machinist after his gradua- 
tion from McGill, Mr. Brooks went to 
western Canada and, in the employ of the 
Grand Trunk Pacific, worked as locomo- 


C. E. Brooks 


tive foreman, machinist and shop foreman, 
general foreman and superintendent of 
motive power at Rivers and Portage la 
Prairie, Man.; Watrous and Regina, Sask. ; 
Wainwright and Edmonton, Alia.; and 
Transcona (Winnipeg) Man. In 1920 he 
was appointed mechanical assistant (loco- 
motives) to the operating vice-president, 
Canadian National, at Toronto, and in 
1923 he was transferred to Montreal as 
chief of motive power for the Canadian 
National System. Mr. Brooks also took 
over car equipment services in 1932. 


Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


“Usinc Paint as Licut.”—This is the 
title of a booklet issued by the New Jersey 
Zinc Company, 160 Front street, New 
York, which is “An A. B. C. summary of 
‘The Influence of the Reflecting Char- 
acteristics of Wall Paints upon the In- 
tensity and Distribution of Artificial and 
Natural Illumination, by D. L. Gamble, 
Research Division of the New Jersey Zinc 
Company.” 


Bronze WELDING Rop—The Linde Air 
Products Company, 205 East Forty-Second 
street, New York, describes in a 20-page 
booklet the physical and welding charac- 
teristics of the new Oxweld No. 25 M. 
bronze patented welding rod. Recom- 
mendations on a new technique for 
bronze welding and for the fusion weld- 
ing of brasses and bronzes are given and 
the proper flame adjustments described 
for the various base metals. 
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Why Any 10-Year Old Locomotive 
Is INADEQUATE 


What Has Happened To HORSEPOWER! 


rE 


1912 1922 1932 
475 H. P. 575 H. P. OVER 1,000 H. P. 
per driving axle per driving axle per driving axle 


What Has Happened To FUEL CONSUMPTION! 


É . 


1912 1922 1932 


614 LBS. COAL 5 LBS. COAL 3 LBS. OR LESS 
per drawbar drawbar per drawbar 
horsepower kasinot horsepower 


So rapid has been the advance of locomotive design that not a 
single locomotive in this country over ten years old can begin to 
hold its own with the really up-to-date power plant on wheels 
known as the Super-Power locomotive. 


LIMA LOCOMOTIVE WORKS 


INCORPORATED 
Ceomorve wor 
LIMA INCORPORATED, OHIO 


Railway 
Mechanical Engineer 


Founded in 1832 as the American Rail-Road Journal 


June - 1933 


Two Aluminum Passenger Cars 
On Exhibit at Chicago 


WO passenger cars, unusual in design and con- 

structed almost entirely of aluminum, are among 
the exhibits which will be of exceptional interest to rail- 
road men at the Century of Progress. One of these 
cars, a feature of the Pullman Company’s exhibit, is 
the new aluminum observation-room car which has been 
named the “George M. Pullman.” An aluminum ob- 
servation-coach is being exhibited by the Pullman Car 
& Manufacturing Corporation. 

The Pullman observation-room car, although slightly 
more than half the weight of a steel Pullman of similar 
special plan, with air-conditioning and other special 
equipment—96,980 Ib. compared to 180,000 lb.—is equal 


Commonwealth four-wheel truck with cast aluminum 
frame used on the sleeper 


in strength and safety and represents the Pullman Com- 
pany’s contribution toward the development of lighter 
railroad main-line equipment suitable for long trains 
and heavy service. The construction of these cars is an 
effort to discover whether or not a comparatively light 
car in which all of the possible luxuries are offered and 
strength is not sacrificed may indicate a way to reduce 
operating costs and greater train-earning capacity despite 
the high initial cost of cars of this type. 

Peter Parke, chief engineer, the Pullman Company, 
in his paper presented before the New York Railroad 


_" The major part of the information pertaining to the Pullman observa- 
tion-sleeping car in this article was taken from a paper presented by 
Peter Parke, chief engineer, Pullman Company, at a meeting of the New 
York Railroad Club held on May 19, 1933. 


Observation-sleeper* designed 
jointly by the Pullman Company 
and the Pullman Car & Manu- 
facturing Corporation and a 
coach designed by the latter 
save nearly 50 per cent in 
weight of equivalent steel con- 
struction without sacrifice of 
strength 


Club, said: “While we in our effort to reduce car weight 
have produced a car in aluminum, we hold no brief for 
the use of any specific metal. Our selection of aluminum 
was prompted by the desirable inherent qualities of 
aluminum alloys; that is, a combination of light weight 
and great strength. The present high cost of aluminum 
is likely to come down if the use of these alloys is 
much extended.” 


Pullman Observation-Room Car 


The exterior appearance of this car differs from the 
usual Pullman in several respects. The observation end 
is rounded to permit carrying the observation windows 
around the end of the car as well as to obtain a modi- 
fied streamlined effect. The roof is of attractive turtle- 
back shape, designed and proportioned to reduce to a 
minimum the appearance of heaviness of the high roof, 
since the standard car height is maintained for the sake 
of uniformity of all cars in a train. The necessary 
louvres and outlets on the roof are, for appearance sake, 
made of streamlined design. The windows are of spe- 
cial design with round corners, both for the purpose of 
design and for ease in cleaning. The vestibule side 
steps are made straight to suit the exterior treatment. 
The car exterior presents a strikingly attractive appear- 
ance, finished in its natural bright metal with surfaces 
scratch brushed and waxed, having strips of brass-plated 
aluminum applied to the structure along the eaves, belt 
rail and sill line to intensify the horizontal line effect. 
The lettering also is of aluminum, brass plated. Hand- 
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holds, etc., are of cast brass of the same color as the 
brass-plated strips. The general dimensions and weights 
of this car are given in Table I. 


Interior Treatment 


The interior treatment throughout the car is “con- 
temporary” and no attempt has been made to work along 
the lines of what is loosely called “modern.” In keeping 
with the present trend the colors used throughout are 
lighter and brighter than usual. 

The observation room is impressive by its dignified 
gracefulness ; beautiful rather than ornate. The bright 
natural metal finish against the painted background pre- 
sents a very pleasing effect. The horizontal lines of 
the interior design are stressed by the use of aluminum 
moldings. 

Illumination in the room is indirect, reflected from the 
ceiling from bulbs spaced 7 in. centers, located in front 
of a continuous parabolic rustless-steel reflector applied 
around the room in segments and located in a cove mold- 
ing trough. There are no other lighting fixtures in this 
room. 

The three bedrooms present the same dignified and 
handsome appearance as the observation room, with 
natural metal finish on painted background on the walls 
and ceiling and with bright metal mirror frames, trim- 
mings, etc. The drawing room interior design is carried 
out along the same lines as the other rooms; that is, 
with metal in natural finish against colored background. 


standard six-wheel trucks. The truck frames, made of 
heat-treated, high-tensile strength aluminum alloy, were 
cast at the Cleveland, Ohio, plant of the Aluminum Co. 
of America. They are of especial interest from the 
standpoint of the materials employed. Problems in de- 
sign involved provision for great deflection of aluminum 
and for the sake of safety a determination of safe fibre 


Table I—General Dimensions and Weights of the Pullman 
Aluminum Observation-Room 


Width over side sills sacvecesrcc8 sents osgannes 
Width over sashrest 
Width overall at eaves 
Height, top of rail to bottom of side sills .............. 
Height, track to top of side plate .......... 
Height, track to top of roof at center ..... 
Height, track to top of floor, inside of car . fons 
Height, rail to center of coupler ..........0.ee.ee0eee 
Height, bottom of side sill to top of side plate 
Height, top of floor to top of window sill 


Height, floor to headlining, center of car .......... vec $ in. 
Distance, end sill to buffer beam (vestibule end) 

W heet base (trucks) Lessee ihaannai sean DASE ENa 9ft. 0 in. 

Weights. Of car body, facet complete equipment ........ 69,980 Ib. 

Of trucks including 2,700 Ib. mechanical drive ..... 27,000 Ib. 

Tol seers aire sivle EN Velen AT 96,980 Ib. 


stress limit. Sample frame castings were made and cut 
up for examination, a sample truck was built and sub- 
jected to static and impact overload test before the final 
castings were made and these were subjected to a search- 


Pullman aluminum observation-room car in process of construction 


In the compartment the type of finish is very much 
the same as in the drawing room, except that the walls 
are of a clear light blue with ceiling slightly lighter. 

The car is fully air conditioned for summer and win- 
ter use and, in addition, has exhaust connections to each 
room for smoke removal independent of the air-con- 
ditioning system. 


Principal Features of the Truck Construction 


The trucks, of, the Commonwealth four-wheel type, 
with 9-ft. wheel base, are designed for double equaliza- 
tion in order to preserve the good riding qualities of 
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ing X-ray examination for foundry defects before ship- 
ment. 

The truck is designed for unit fibre stress of 3,500 
Ib. per sq. in. under static load which is only one-half 
the stress usually employed in steel trucks, notwith- 
standing the fact that the yield strength of the heat- 
treated cast aluminum alloy is equal to that of cast steel. 
In fatigue test in a rotating beam machine, the cast 
aluminum alloy employed shows an endurance limit of 
7,500 Ib. per sq. in., a stress twice as great as the static 
stress for which the truck is designed and in excess of 
the combined maximum stresses in service. The tensile 
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strength average from 27 test specimens is 39,500 Ib. 
per sq. in., the average yield strength 24,400 Ib. and 


elongation average 9.5 per cent in 2 in. 

Of major importance is the uniformity of yield 
strength obtained in these castings; there is only 2,700 
lb. variation between the maximum and minimum re- 
sults of 27 test specimens machined from an integral 
This indicates a homogeneous prod- 


cast truck frame. 


Underframe construction and method of squaring up the 
superstructure frame of the sleeping car 


uct, an essential factor to successful operation. Experi- 
ence with these trucks presents the possibility that a 
properly produced aluminum alloy casting, with its ca- 
pacity to absorb shocks, due to its lower modulus, and 
with proper stress limitation, may be even superior to 
cast steel. 

The truck bolsters, spring planks and center forms 
of the Pullman standard type for six-wheel trucks, modi- 
fied to suit this particular truck, are all of the same 
grade of cast aluminum as the truck frame. The clasp 
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brake arrangement is also of the Pullman standard type 
with forged aluminum beams and connections. 

The center plates are of cast steel. Their arrange- 
ment is reversed from the usual practice. The body 
center plates enshroud the truck center plates. This is 
an attempt to prevent an accumulation of grit and cinders 
on the bearing surface of the center plate. Between 
the truck and body center plate are interposed special 
composition oil containing bronze bearing plates to re- 
duce friction in rounding curves and to make lubrica- 
tion of center plates unnecessary. The pedestals are 
cast separate by reason of the limitation in size of the 
present available foundry heat treating equipment, other- 
wise the preferred construction would be to have the 
pedestal cast as an integral part of the truck frame. 
All parts in the truck subject to wear are provided with 
steel wearing plates. Wearing plates are provided on 
the journal boxes at the pedestal guides, the equalizer 
feet, and on the inside of the box at the wedge and 
journal bearing. All brake pin holes in the aluminum 
brake forgings are bushed and the brake pins are of 
steel. The ends of the forged aluminum equalizers are 
protected against wear by spring-steel shoes, shrunk 
over the foot of the equalizers, and these shoes are fur- 
ther held by 34-in. countersunk rivets. All spring seats 
and caps are provided with steel bearing plates. Wheels, 
axles, springs, journal bearings, and journal-bearing 
wedges are of the conventional type and not of alumi- 
num. On each truck is a mechanical drive, not made of 
aluminum and therefore comparatively heavy. The drive 
on one truck is for the air-conditioning system, and on 
the other for the 10-k.w. body-hung lighting generator, 
which also will supply power for the buffet refrigera- 
tors, circulating fans, et cetera. 

The weight of the two trucks, including the com- 
paratively heavy mechanical drives, one on each truck, 
is 27,000 1b., including 2,700 Ib. as weight of the me- 
chanical drives. The weight of a set of standard six- 
wheel 11-ft. wheel base steel trucks without special 
drive is 47,000 1b. 


General Features of the Structural Design 


The structural design is governed by a strength re- 
quirement equal to a steel car which demands: First: 
That the combined section modulus of the anti-telescop- 
ing members at the ends of a car must conform to Pull- 
man standard practice, which is in excess of Railway 
Mail Service requitements. Second: That the under- 
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Aluminum observation coach built by the Pullman Car & Manufacturing Corporation 
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frame members shall withstand, with conservative work- 
ing stress, a static load of 400,000 lb. applied hori- 
zontally at the resultant line of the forces acting at line 
of buff and draft; 250,000 Ib. at line of buff and 150,000 
Ib. at line of draft. Third: That the total sectional 
area of the longitudinal members extending from end 
to end of car and situated below the floor line, shall be 
not less than 50 sq. in. 

Important considerations in designing the aluminum 
car are: 

That the modulus of elasticity of aluminum is only 
one-third that of steel and therefore the deflection for 
the same load and section is three times as great; also, 
that the coefficient of expansion of aluminum is twice 
that of ordinary steel. Of equal importance is the selec- 
tion of a suitable alloy and temper from the large variety 
available. Twelve different grades of wrought aluminum 
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Sectional details of the sleeping car 


alloys and three grades of cast are employed in this car. 

Certain parts of the car, such as coupler heads, dia- 
phragm face plates, center plates, springs, etc., and in 
general, all parts subjected to chafing or rubbing, such 
as wear plates, pins, bushings, etc., are of steel. 
All exposed rivets in side and end frames, also in roof 
sheets are aluminum, hot driven; other structural rivets 
are of steel. 


Underframe 


Stress members, whether their office is to take 
care of draft, buff, straight or combined loading, 
are of the continuous type; center-sill members extending 
as a unit the entire length of the car. In general, high 
tensile strength aluminum alloy is employed for all fram- 
ing members; an alloy closely approximating the 
strength of steel with an ultimate strength of 58,000 Ib. 
per sq. in., a yield strength of 35,000 Ib. and an elonga- 
tion of 20 per cent in 2 in. 

The center sill construction is of fish-belly type, with 
top and bottom members of heavy plate pressed in U 
shape, with the outer flanges turned upwardly on the 
top member and downwardly on the bottom member. At 
each end solid diaphragm spacers or web plates are pro- 
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vided between the top and bottom center-still plates, ex- 
tending from vestibule end sill to a point beyond the 
truck, taking in the full slope of the bottom member and 
center sill. Between these spacers the center sill is left 
open to permit application of the cross bearers and floor 
pans, which extend in one piece across the car. These 
members are solidly riveted at their top flanges to bottom 
of top center sill plate. In addition, pressed spacers ex- 
tend between the outer flanges of the two center-sill! 
members and are riveted to each floor pan at each side 
of the center sill. This properly spaces the top and 
bottom members of the center sill, uniting these members 
so they co-ordinate to act as a unit column for either buff 
or draft; and the cross bearers fill the opening between 
the two members of the center sill at their horizontal 
flanges and are riveted to them. 

The side sill is built up from two extruded metal 
sections having an interlocking joint between the two 
extending the full length of the car, which serves to 
make these two members act as a unit. By this means 
the floor structure and side framing members are framed 
in as a unit structure. 

The outer member of the side sill is the conventional 
angle type used in standard Pullman construction. The 


Details of the center-sill and cross-bearer construction 
of the sleeping car 


body bolster is of the double type, of construction cus- 
tomary on Pullman cars, and of the same general con- 
struction as the body bolster on the steel cars. 

Draft and buffer castings are of heat-treated high 
tensile strength aluminum. Wear parts are provided 
with hardened-steel chafing plates or Pullmanite bush- 
ings, to protect the aluminum from abrasion. 


The Superstructure 


The superstructure and cross section of the car are a 
distinct departure from the usual Pullman standard 
practice, inasmuch as the structural members are of ex- 
truded shapes and the roof is of the turtle-back type. 

Side posts are made up of extruded metal, box-type 
sections extending from the side sill members to an 
extruded-metal top cord which extends in one piece the 
full length of the car. The belt rail has outside and in- 
side members of extruded metal and a sash rest fitting 
between and joining these two members. The sash rest 
also serves as a positive spacer between the posts. Be- 
tween the vertical walls of the post, spaces are also 
used in line with the sash rest, thus making the whole 
section continuous from one end of car to the other. 

The bottom of the letterboard is an extruded section 
which also acts as a drip moulding. 

The roof is comprised of pressed channel high-tensile 
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Structural details of the observation coach 
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aluminum-alloy carlines framed into an extruded eave 
section resting on top of and riveted to the post caps 
of the side-plate member, this eave section extends the 
full length of the car. At the eave a one-piece relatively 
thick roof plate runs the entire length of the car.. This 
plate starts at a point on the roof where the contour 
changes towards the general horizontal direction on the 
outside face of the carlines, extending downwardly and 
acting as a reinforcing member, cover plate and tie for 
the main roof section, carlines, eave and side-plate mem- 
ber. Between these special roof plates the conventional 
type of lighter riveted roof sheets are used. 


End Construction 


With its heavy anti-telescoping posts the end con- 
struction not only exceeds Railway Mail Service re- 
quirements as to strength of vertical members at both 
ends of the car, but is designed to present the utmost of 
protection to the passengers under extreme impact con- 
ditions. This is effected by framing a wedge-type box 
section vestibule end post with gibbed anchorage cast- 


Rear end underframe construction of the observation 
coach 


ing into a pocket in the buffer casting, where it is se- 
curely held by bolts and by wedges driven into place and 
welded. The body end section above the ceiling sheet is 
of a braced arch type framed to take these members. 

The body end sill at the vestibule end is of U shape 
with anti-telescoping plate at its inner upward face ex- 
tending inwardly on the underframe. The body end 
vertical members are framed into this end sill their full 
length. They consist of two box-section body door posts, 
a pressed U shape section of box type, running from the 
center sill diagonally to a gusset connection at the side 
plate member and body corner posts. The combination 
of these vertical members, the framed bulkhead at the 
upper portion of the body end and the side plate, provides 
protection against extreme impact, as any considerable 
movement of the vertical members would pull the entire 
roof and side structure down and inwardly, to present its 
full resistance to oppose the oncoming object, thereby re- 
ducing to a minimum the tendency to telescoping of the 
car body. 

The noteworthy feature of the framing construction 
as previously referred to is the use of special extruded- 
metal shap°s, which present straight, smooth and true 
sections and surfaces for their entire length. To replace 
such sections as those of side posts, side sill, side plate, 
etc. in steel would require the assembly of at least two or 
more sections for each extruded-metal unit, without the 
advantages to be gained by the regularity of the section. 
The reduced number of pieces produces more effective 
sections, diminishes the riveted joint action and distor- 
tion due to riveting, economizes in weight by elimination 
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of overlapping members and provides equal strength. 
The extruded-metal shapes have been designed and ap- 
plied so as to be interlocking. 

In framing the component parts of the structure, sim- 
plicity has been the keynote, and the number of pieces 
employed have been reduced to a minimum. Load carry- 
ing cross members in underframe and roof structure, 
though they may be lighter in section than the usual steel 
construction are, for stiffness of structure, spaced rela- 
tively closer together. 

All pressed sections are formed cold, with bends of 


The four-wheel fabricated aluminum truck used on 
the coach 


large radius in such a manner that the metal thickness is 
not reduced nor the character of the metal altered. 

Development of the type of framing structure as ex- 
emplified on this car has produced a car body structure 
with relatively less deflection than previously obtained 
with steel cars, the physical difference between aluminum 
and steel notwithstanding, which would indicate that an 
aluminum structure should deflect three times as much 
as steel. 

The insulation is somewhat unusual. With the purpose 
of reducing weight, also for a service test, insulation 
consisting of many layers of crumpled aluminum foil is 
applied throughout the structure. The foil is hung from 
wires at the sides and end of the car and supported by 
wires in the roof. The insulating value of this foil is 
dependent on its high state of reflectivity. It also has 
special valve due to low heat absorption. 

In keeping with the car, a new type of sash and sash 
ventilator has been developed. The sash, as well as sup- 
porting and guiding members, have been built up of 
special extruded aluminum sections. Such sections are 
welded into a one-piece sash. Novel means for removal 


Table II—General Dimensions and Weights of the Pullman 
Car & Manufacturing Corporation Aluminum 
Observation Coach 


Length over body end sills 
Length between truck centers ............0eeeeee 
Length over buffer uncoupled 
Width over side posts wie 
Width overall at eaves ....... cc ccccccccccccctesessoecs 
Height, top of rail to bottom of side sills ......... 
Height, track to top of roof at center ........- 
Distance, end sill to buffer beam (vestibule end) 
Seating capacit 
Total weight o 


50 
car (excluding air-conditioning equipment).... 67,000 Ib. 


Weight of air-conditioning equipment ......--.+eeee eee eens 6,880 1b. 

Weights (including air-conditioning equipment) 
Car Body “isaac itrva.cp t clece nee pie BORD STERN SEO alOn 55.880 Ib. 
PRU e MEIE O AA T eracd ie 618s Term T 18,000 1b. 
TO DERE E ROE RD EA OTARA 73,880 Ib. 


of sash and easy application of the glass have been de- 
veloped. The ventilator in the bottom rail of the outside 
sash for emergency use only is of a rotative type. 

Vestibule side and end doors and all locker doors are 
built up by welding extruded rectangular box type 
aluminum sections into a one-piece outer frame and 
spot-welding panel sheets onto this main framing 
member. The construction produces a light and strong 
door of few parts. 

The vestibule trap doors also are built from extruded 
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aluminum interlocking shapes, welded into a one-piece 
door. Each door is counterbalanced by two coil springs 
self-contained in the framed door so as to produce 
smooth operation, free from any distorting force on the 
door. 

Particular attention has been paid to provide smooth 
action of draft gears and buffers. Rubber draft gear 
and buffing devices of high impact capacity with a 
smooth energy absorbing action throughout the entire 
range of action are provided. In these gears there is no 
metallic contact at any time. The extreme movement in 
draft is 114-in. and 2-in. in buff, resulting in a reduction 
of movement between cars, and due to the nature of the 
gears, absence of slack or lost motion at all times. 

To effect a maximum noise reduction and eliminate 
rattling diaphragm parts, counterbalanced spring sus- 
pension for vestibule foot plate and diaphragm are pro- 
vided. Side and center buffer stems are ground smooth 
and true and neatly fitted into Pullmanite bushings, re- 
movably bolted into position in the aluminum buffer 
casting in such a manner that they may be easily re- 
moved and replaced when worn. The effect of this con- 
struction is to reduce to a minimum the up-and-down 
movement of the stems and diaphragm face plate, the 
cause of the slamming noise which occurs on platforms 
when parts are badly worn. 

For effective weatherproofing, a special type of hinged 
foot plate and vestibule diaphragm is provided. These 


Interior view showing the seating arrangement in the 
coach section 


contact tightly with the foot plate. Trap doors and vesti- 
bule side doors are thoroughly weather-stripped to over- 
come infiltration of snow, cinders and dirt. 


Equipment Details 


The coupler construction is of a substantial although 
rather experimental design. The head is A. R. A. stand- 
ard type in cast steel with special built-up aluminum ex- 
tension. Two heavy forged aluminum straps are machine 
fitted with dovetailed gibs to the coupler shank and held 
in place with three l-in. steel rivets. Spring-steel wear 
plates are provided at top and bottom of the coupler 
shank at the carriers. The wear plates lap the side of the 
coupler shank and are welded thereto. Aluminum spacing 
castings are provided between the forged extension 
members, secured by 11%4-in. steel rivets. Fulcrum pin 
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holes at the rear of the coupler shank extension are steel 
bushed. Strength of the joint between the cast steel head 
and aluminum shank was tested under a load applied in 
25,000-lb. increments up to 300,000 Ib. 

In reducing weight aluminum has been used where- 
ever a substitution for steel was deemed practical for 
such items as: Air brake cylinders, reservoir, valves, 
pipes and fittings; water-supply tanks, valves, pipes and 
fittings and heating-system traps, valves, pipes and fit- 
tings. Pipes and fittings are of extra-heavy aluminum, 
threaded with end train-line nipples of steel pipe. 

The air-conditioning equipment is the Pullman Car 
and Manufacturing Corporation system which provides 
for cooling or heating the car as temperature conditions 
require, and at all times supplies an adequate amount of 
filtered, fresh and conditioned air for proper ventilation. 
The system is fully automatic, thermostats regulate both 
the cooling and heating system. The ducts are made of 
aluminum for light weight, and insulated with Alfol. 
The compressor box, condenser box, blower fan and all 
supporting members for all parts of the equipment, are 
made of aluminum. 


Principal Features of the Aluminum 
Observation Coach 


The aluminum observation coach has a seating ca- 
pacity of 50 and weighs 73,880 lb., of which 6,880 Ib. 
constitutes the weight of the air-conditioning equipment. 
While no car of identical design and capacity has ever 
been built of steel and an exact comparison of weights is, 
therefore, impossible, it is estimated that a saving of at 
least 50 per cent in weight is effected by the present 
construction. Strong aluminum alloys are used for all 
parts of the car structure except the wheels, axles, 
springs, brake shoes and certain other parts subject to 
wear, which are all of steel or steel-faced for greater 
durability. 


Interior Arrangements and Decorative Treatment 


The interior of the car is of the “Modern Empire” 
mode of decoration or finish. The car is divided into a 
25-ft. section, seating 28, in the front end, a 10-ft. buffet, 
a double card section, seating 8, and a parlor section, 
seating 14, in the observation end. Two washrooms are 
provided at the front end of the car and two similar 
washrooms between the buffet and the parlor for the use 
of passengers in this section. 

The interior architectural treatment is based on col- 
umns from the base board to ducts extending along the 
car sides at about the height of the eaves. These ducts 
present the form of a header and are the receptacles 
for lighting fixtures, which are a part of the indirect 
lighting system. 

The floor covering consists of a black marbelized 
rubber tiling. The double coach seats, with fixed, semi- 
reclining backs, are built of rectangular drawn aluminum 
tubing which presents a polished framed edge for the 
reception of the upholstery. The upholstery is free from 
springs and is cushioned by rubberized hair with means 
for holding the material taut and keeping the padded por- 
tions in their normal position. The attractive jade green 
frieze of the seat covering harmonizes with the green 
and gold damask curtains. More than the usual space is 
provided between the seats and this permits the insertion 
of removable tables on which meals may be served. 

The enlarged buffet in the center of the car is fully 
equipped and provided with a novel type of oil-burning 
range. Buffet refrigeration for both the ice boxes and 
the soda-water fountain is of the mechanical type. 

(Concluded on page 211) 
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What About Apprentices 
When Business Picks Up% 


T- last time I visited the back shop, several years 
ago, it was teeming with activity. A trip through 
it always proved an inspiration, because of the progres- 
sive spirit of the management. You could always be 
sure of finding several new stunts to improve the quality 
of workmanship or to increase production. 

And then there was the younger group—the appren- 
tices and those more recently graduated. They were 
ever on the alert to promote worthwhile activities look- 
ing either to their own improvement, or for the benefit 
of the shop or the railroad as a whole. Back of this 
group, but studiously avoiding the spotlight, was the 
Apprentice Instructor. Unless you were fairly intimately 
acquainted with the organization, however, you would 
never suspect that he was the driving force behind the 
younger group. * * x 

Today, as I strolled through the plant with the Master 
Mechanic, the few men employed were already checking 
out, although it was early in the afternoon—a pathetic 
reversal from the former conditions. 

“What has become of the Apprentice Instructor?” I 
queried. 

“Because of the financial stringency we were forced 
to abolish the position,” replied the M. M., “and we 
transferred him to an office job—not much of a job, but 
better than nothing. Some day we hope to put him back 
in his old position.” 

“But what about the apprentices?” I said. 

“We haven’t hired any new boys for a long time,” was 
the reply, “but we still carry those that were with us 
when we began to slow down.” 

* * & 

A little later I located the Apprentice Instructor. 
“Just what is happening to the apprentices?” I asked. 

“Well,” replied A. I., “they do have a few hours’ 
work four days each week. Classroom instruction has 
been eliminated, but the foremen and lead workers see 
that the boys receive the necessary coaching on the job. 
Naturally they have a lot of spare time on their hands 
and most of them would probably be glad to attend 
study classes on their own time. Except for my own 
salary there would be little expense involved, since we 
have available the facilities and equipment for classroom 
work. With my demotion and the cuts applying to the 
lower rate of my present job, I am awfully hard hit. T 
have wondered, however, if I could get the management 
to revive the classroom apprentice training, with the 
boys and myself matching our spare time against the use 
of the facilities and the little expense required for 
materials,” 

“You still believe, then, in a good course of classroom 
training for railroad shop apprentices,” I said. 


Three Reasons for Better Training Methods 

“Unqualifiedly, yes,” he replied, “and for three prin- 
cipal reasons. Look at the boys we have graduated in 
recent years. Most of them are still with the company 
and the type of training we have given them is reflected 
în the reliance we place on them. Several have advanced 
to minor supervisory positions, although our modern ap- 
prenticeship training has hardly been in effect for more 
than a decade. 


* The first of a series of interviews on mechanical department problems 
with men in that department. 
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The future of the mechanical 
department depends upon the 
statesmanship with which the 
training problem is tackled 


“In the first place,” continued A. I., “modern equip- 
ment and practices are becoming more and more com- 
plicated and we need a higher type of craftsmanship 
than was required even a few years ago. It looks very 
much now as if we would have to face even more radical 
changes in equipment and facilities within the next few 
years. If the mechanical department is to make good it 
must have available properly trained mechanics who can 
successfully tackle these new problems. It requires 
something more than manual training for the average 
mechanic to adapt himself to these new conditions. A 
certain amount of technical instruction is quite nec- 
essary.” 

“Upon just what basis do you make this assertion?” 

“Several times in recent years,” replied A. I., “when 
we have introduced new, complicated equipment, recent 
graduates of the apprentice department have been as- 
signed to its care and maintenance. The older mechan- 
ics have not had sufficient technical training to under- 
stand the principles upon which the devices operated and 
were thus handicapped in understanding how properly 
to maintain and repair them.” 

“Aside from this,” I asked, “what other desirable 
qualification has characterized the apprentice graduates 
of recent years?” 

“They take a much keener interest in their work,” re- 
plied A. I. “We have tried to show them just how 
mechanical department maintenance operations are im- 
portant from the standpoint of the railroad as a whole, 
and also to give them a good idea of the more pressing 
railroad problems. As a result they not only co-operate 
more effectively in doing their own work, but they have 
been an important factor in helping to make friends for 
our road and to educate the public about the importance 
of and the needs of the carriers. As you know, they 
have put on several programs here in the community, 
which have been extremely helpful in cultivating a more 
friendly feeling on the part of the public.” 

“What other advantage do you claim for modern ap- 
prenticeship methods ?” 

“There is no question in my mind,” replied A. I., 
“that with the growing complications in facilities and 
operations it is becoming increasingly important that we 
give more attention to that type of training which will 
assist in developing the best possible supervision. While 
our methods are primarily intended to make good me- 
chanics, nevertheless, we can do much to stimulate the 
boy who has natural leadership qualifications. We have 
already seen enough evidences of this among our recent 
graduates to realize that apprentice training is invaluable 
in helping to develop men for supervisory positions. The 
same thing is true in even a more marked degree on the 
part of the few roads that seriously introduced modern 
apprenticeship methods almost a quarter of a century ago 

(Concluded on page 201) 
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Delaware & Hudson Develops 
Triple-Expansion Locomotive 


HIGH-PRESSURE locomotive with water-tube 

firebox, in which for the first time, so far as is 
known in the history of the steam locomotive, the triple- 
expansion principle has been utilized, was recently de- 
livered to the Delaware & Hudson by the American Lo- 
comotive Company. This locomotive now constitutes 
part of the D. & H. exhibit at the Century of Progress 
Exposition, Chicago. It is the fourth of a series of 
notable locomotives which have been developed by this 
railroad at intervals since 1924. 

The first three of these locomotives, which are of the 
2-8-0 type, were fitted with cross-compound cylinders 
supplied with steam at working pressures of 350 1b., 
400 1b., and 500 Ib. per sq. in., respectively. The new 
triple-expansion locomotive is of the 4-8-0 type and op- 
erates with a boiler pressure of 500 Ib. per sq. in. All 
of the same general type of construction which was first 
of these locomotives are fitted with water-tube boilers 


Fourth in a series of locomo- 
tives with water-tube fire- 
boxes, the “L. F. Loree” em- 
ploys 500 Ib. pressure through 
three expansion stages in four | 
cylinders. Total weight, 382,- 
000 lb.; 313,000 lb. on the 
drivers. A thermal efficiency of 
12 to 13 per cent is expected 


applied on the “Horatio Allen,” built in 1924. A com- 
parison of the principal dimensions and data pertaining 
to the four locomotives is presented in the table. 

The first three of these locomotives have all been sub- 
jected to efficiency dynamometer tests over the same 
section of the line, northbound between Oneonta, N. Y., 
and Dante, over a .5 per cent compensated grade. The 
thermal efficiency at the tender drawbar based on coal 
as fired was as follows: 


Horatio Allen, No. 1400............00 8.73 per cent 
ohn B. Jervis, No. 1401..............0. 9.35 per cent 
ames Archbald, No. 1402.............. 10.4 per cent 


While no data are yet available for the “L. F. Loree,” 
No. 1403, it is expected that after all adjustments have 
been made this locomotive, under comparable conditions, 
will develop an overall thermal efficiency of between 12 
and 13 per cent. 


The Boiler 


The boiler has a water-tube firebox and a fire-tube 
barrel, the latter of relatively small diameter and com- 
pletely filled with water. The steam space is in the steam 
drums of the firebox which are carried forward well 
beyond the firebox and connected to the barrel near their 
front ends. 

The heating surface in this firebox is not entirely of 
water tubes. The back head and rear fire-tube sheet 
connections are water-leg headers, each built of parallel 
stayed sheets, through which pass the two 21.4 in. water 
drums at the bottom and two 30.75 in. steam drums at 


The Delaware & Hudson triple-expansion locomotive 
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the top. Ports through the drum shells in the header 
spaces, provide for circulation between the drums and 
headers. The front extensions of the steam drums pass 
through a saddle connection of parallel stayed sheets 
which is riveted to the boiler shell. Circulation between 
the barrel and the steam drums, through the saddle, takes 
place through ports in the shell. The barrel shell is 
riveted into a flanged opening in the front wall of the 
front water leg and the rear fire-tube sheet is riveted 


Comparison of Delaware & Hudson High-Pressure 
Locomotives with Water-Tube Fireboxes 


Name L. F. Loree James Archbald* John B. Jervis* Horatio Allen* 
Road number.. 1403 1402 1401 1400 
Year built.... 1933 1930 1927 1924 
Type? sioss ves 4-8-0 2-8-0 2-8-0 2-8-0 
Cylinders, dia. 
and stroke, 
in. 
High pres- 
sure .... 20x32 20% x32 22% x 30 23% x 30 
Intermediate 27% x 32 ‘ 
w-pres- 
sure .... (2) 33x32 35% x 32 38% x 30 41 x 30 
Diameterof 
driving wheels 
ENERET P . 63 63 57 57 
Weight 1b. 
On drivers . 313,000 300,000 295,000 298,500 
Engine truck 69,000 56,000 41,500 49,500 
Total’ sarde 382,000 356,000 336,500 348,000 
Boiler pressure, 
lb. per sq. in. 500 500 400 350 
Heating surface, 
sq. ft. 
Firebox and 
firebrick 
tubes ... 1,026 1,114 1,217 1,187 
Fire tubes 
and flues 2,325 2,325 1,904 2,013 
Total evap- 
orating.. 3,351 3,439 3,121 3,200 
Superheat- 
ing .. 1,076 1,037 700 579 
Grate area, sq. 
i EAER 75.8 82.0 82.0 71.4 
Tractive force, 
Simple ... 90,000 84,300 84,300 84,300 
Compound. 75,000t 70,300 70,300 70,300 
. loco.. 000 18,000 16,200 18,000 


uly, 1930, Railway Mechanical Engineer 
pril, 1927, Railway Mechanical Engineer 
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+ Triple expansion. 


into a similar opening in the back wall of this water leg. 

One of the outstanding differences in the construction 
of the boiler of the “L. F. Loree” as compared with 
those on the preceding three locomotives is in the us? 
of solid-forged nickel-steel steam and water drums in 
the firebox construction instead of drums of riveted 
plate construction. These drums are turned and bored 
eccentrically, thus providing a thickening of the walls 
at the sides where the water-tube holes are located. Thus 
the compensation is effected for the reduction of section 
through the water-tube holes without the necessity of 
using plate of this thickness all around. The sections 
of the steam drums ahead of the firebox are of riveted 
plate construction. Compared with the butt-seam 


riveted drums on the No. 1402 which carry the same 
boiler pressure, this construction saved 5,274 Ib. in the 
weight of the boiler. 

The boiler shell and the two front steam drums, in- 
cluding liners, welt strips, etc., are of silico-manganese 
steel. Other parts are of suitable grades of carbon steel. 

The side walls of the firebox are closed with 34 g-in. 
Ascoloy plate, outside of which are applied successively 
one %-in. layer of No. 319 Johns-Manville cement, a 
1%4-in. layer of Superex, a l-in. layer of 85 per cent 
sectional magnesia and a %4-in. layer of No. 302 Johns- 
Manville cement. Over this the jacket is applied. 


Unusual Problems of Design 


The utilization of the triple-expansion principle cre- 
ated a number of problems of design, the solution of 
which required departures from conventional arrange- 
ments of parts and the development of some unusual 
details. 


One of the admission valves 


The locomotive has four cylinders—one high-pres- 
sure, one intermediate-pressure, and two low-pressure. 
The high-pressure and intermediate-pressure cylinders 
are embodied in a single steel casting which is mounted 
in the frames at the rear of the locomotive behind the 
firebox. The two low-pressure cylinders, which, with 
the saddle, also form a single casting, are placed in the 
conventional location under the smokebox. As the illus- 
trations clearly show, the two main rods on each side of 
the locomotive drive on a single main crank pin. The 
major problems created by this arrangement are as fol- 
lows: 

1—Provision of clearance and necessary accessibility at the 
rear cylinders. Sect e 

2—Driving four sets of steam-distribution valves—two on 
each side of the locomotive. : = 

3—Provision of variable cut-off relationships between the three 
expansion stages at different ratios of expansive working re- 
quired to maintain a satisfactory distribution of the work among 
the four cylinders. 


Frames and cylinders assembled 
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4—The problem of steam-pipe expansion created by the lo- 
cation of the high-pressure cylinder at the rear of the locomotive. 

The use of poppet valves provided the basis for the 
solution of the first problem. The selection of the Dabeg 
rotary-cam valve motion was the basis for the solution 
of the second and third problems, and an ingenious de- 
sign of high-pressure steam pipe and steam-pipe support 
took care of the unusual expansion problem. 


The Steam Pipes 


The high-pressure superheated steam is conveyed from 
the superheater header to a Wagner throttle under the 
jacket on the right side of the smokebox. From the 


care for a variable tendency toward vertical displace- 
ment, because of the eccentricity of the expansion and 
contraction forces. The bracket, which is secured to 
the boiler, is fitted with bearing pads at the top and two 
sides. The latter are spaced to provide %4-in. clear- 
ance on each side of the wearing ring, surrounding the 
pipe where it passes through the support. At the bottom 
the pipe rests on a spring-supported shoe, fitted to the 
circle of the pipe. With the pipe pressed against the top 
pad the compression of the spring is set to exert an up- 
ward pressure of about 600 lb. The further compression 
movement of the spring is limited by stops to 11%» in., 
at which point the spring exerts an upward pressure 
against the pipe of something more than 900 1b. 


The locomotive in the erecting shop, showing the corrugated section of the high-pressure steam pipe, the support for 
the valve-motion, worm-gear casing (outside the main pedestal), and the housing for the 
rigid section of the valve-motion drive shaft (in front of the rear guide) 


throttle flange a corrugated steel pipe leads downward 
and to the rear in a sweeping curve to a seamless cold- 
drawn steam pipe, 8 in. in outside diameter, which ex- 
tends back alongside of the right firebox drum to the 
rear cylinder casting. Here it connects with the high- 
pressure steam chest. The center line of the rear flange 
of the corrugated section of the steam pipe is 51 in. 
below and 115% in. to the rear of the center line at the 
top flange. These are cold dimensions and provide for 
expansion when hot. They are increased when the pipe 
is bolted in place to 515g in. and 116% in. by %@ in. 
and 13%-in. cold draw, respectively, which is permitted 
by the flexibility of the corrugated pipe. 

When bolted in place the steam pipe is attached at its 
ends to flanges which bear a fixed relation to each other, 
while the joint between the two sections of the pipe 
changes its position with relation to the ends with vari- 
ations in the temperature of the pipe. The support for 
the front end of the rear section of the steam pipe must 
permit longitudinal movement without binding and still 
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The steam pipe is heavily insulated with a 1%-in. 
inner layer of Johns-Manville Superex, a 114-in. outer 
layer of 85 per cent magnesia block lagging, wired in 
place and covered with Johns-Manville No. 302 cement. 

The low-pressure receiver pipe is composed of seam- 
less-steel tubing, of 9-in. nominal inside diameter, which 
extends from the front face of the rear cylinder casting 
between the frames. This pipe, which normally carries 
pressures less than 100 lb. per sq. in., is assembled in 
four sections, the forward one of which is a slip-type 
expansion joint. The lagging on the rear section of this 
pipe where it passes through the ash pan is protected by 
a jacket of Ascoloy plate. The flanges of both the high- 
pressure steam pipe and the receiver pipe are bored, 
shrunk on the steel tubing and welded. 


Cylinders and Valves 


Except for the low-pressure cylinders, two poppet 
valves are provided for each end of each cylinder, one 
of which controls the admission and cut-off and one the 
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release and compression. These valves are housed in 
box-like enclosures projecting up from the cylinder 
barrel over the ports at each end. The poppet valve 
stems extend through glands in the inner walls of these 
housings toward the cam box which is placed over the 
middle of the cylinder barrel. The valve-stem glands 
are subjected to the exhaust pressure from each of the 
cylinders. 

With the exception of the exhaust valves for the 
intermediate-pressure cylinder and the admission valves 
for the low-pressure cylinders, which are 9% in. in 
diameter, all valves, both inlet and exhaust, provide 
openings 9 in. in diameter. In the case of the low- 


pressure cylinder two 9-in. exhaust valves are provided 


at each port, located outside of the admission valves. 

The high-pressure exhaust passes directly from the 
valve, which is located inside (toward the longitudinal 
center line of the locomotive) to the intermediate-pres- 
sure receiver. This is a chamber in the casting between 
the two cylinder barrels approximately 33 in. in diameter 
and about 48 in. long. This receiver is connected di- 
rectly to the intermediate-pressure admission-valve 
chambers. Passages from the exhaust valves of this 
cylinder converge in a single passage cored through the 
receiver space to the opening in the front face of the 
cylinder casting on the center line of the locomotive, to 
which the low-pressure receiver pipe is connected. 

The intercepting valve is housed within the low-pres- 
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Elevation and cross-section of the 
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sure receiver chamber in the front saddle casting. It 
functions automatically in starting to close the inter- 
mediate exhaust from the low-pressure receiver and to 
admit high-pressure steam, through a reducing valve, 
into the receiver and, as the intermediate exhaust pres- 
sure builds up, to open the receiver pipe to the low- 
pressure receiver volume and cut off the high-pressure 
steam supply. It may be operated by manual control at 
any time to divert the intermediate exhaust to the at- 
mosphere and admit high-pressure steam, through a re- 
ducing valve, to the low-pressure receiver. 

In starting, steam is fed to the intermediate-cylinder 
receiver directly from the high-pressure steam chest 
through a spring-loaded feed valve, which closes when 


a pressure of 170 lb. per sq. in. has been built up in 
the receiver. When the locomotive is being operated 
simple, so-called, the exhaust from the intermediate 
cylinder passes through a back-pressure valve which 
maintains about 83 Ib. per sq. in. pressure in the low- 
pressure receiver pipe. Except for the slightly lower 
intermediate back pressure, the high-pressure and inter- 
mediate-pressure cylinders continue to operate as in 
triple expansion. The increase in tractive force is largely 
produced by the increased admission pressure in the 
low-pressure cylinders. 

When working short cut-offs in triple-expansion a 
valve in the cab permits the engineman to admit a limited 
amount of steam taken from the boiler in order to 
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boost the steam pressure in the low-pressure receiver. 


The Valve Motion 


The valve motion for each pair of cylinders is fur- 
nished by a single drive. The motion for the high- 
pressure and intermediate-pressure cylinders is taken 
from the right main crank pin and that for the two low- 
pressure cylinders from the left main pin. The motion 
is provided by a crank arm on the end of each crank pin, 
the other end of which is in line with the center of the 
axle. From this point a shaft extends out about 10 in. 
to the worm gear box. As the latter is supported rigidly 
by a frame yoke, the short shaft is provided with uni- 
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sides of the shaft. The rockers cause the valves to 
open by pressure on the stems. The valves, which are 
of thin section and light weight, are closed by springs. 
The longitudinal drive shafts which provide the power 
for the transverse cam shafts are each divided into 
three sections. Each end section, which is 70 in. long, 
is provided with a splined slip joint and a universal 
joint at one end and a universal joint only at the other 
end. The middle section is carried in bearings which 
are supported by a yoke from the main frames. 
_ The cut-offs of all four cylinders are controlled by a 
single reverse gear. A rack between the two heads of 
the trunk piston of the reverse-gear rotates a transverse 
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The low-pressure cylinder casting 


versal joints at both ends. From the worm-gear boxes 
shafts carry the motion, backward on one side of the 
locomotive and forward on the other, to the side of the 
cylinders. Here a worm drives a horizontal cam shaft 
which extends transverely across the locomotive. Cams 
in housings mounted over each cylinder barrel are pro- 
vided on this shaft for the inlet and exhaust valves. 
The cam shaft is driven by a splined sleeve, within 
which the shaft may be moved along its axis. 

Where the shaft passes through the cam box over 
each cylinder it is fitted with two sets of cams, one for 
the inlet valves and one for the exhaust valves. There 
are 10 cam positions in each set, six for forward motion, 
one in the center and three for backward motion. One 
cam in each set operates the valves for both ends of the 
cylinder through rollers and rockers placed on opposite 
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shaft which is carried across the locomotive. A bevel 
gear box on each end drives a longitudinal shaft. That 
on the left leads backward to the side of the intermediate 
cylinder, while that on the right extends forward to the 
low-pressure cylinder. Each terminates in a gear box 
on the end of the transverse cam-shaft housing opposite 
to the worm-drive connection. A heavy sleeve, on the 
top of which rack teeth have been cut, is fitted on the 
end of the cam shaft between thrust collars. The shaft 
is free to rotate within the rack, but relative axial move- 
ment is prevented by the thrust collars. The pinion on 
the end of the reverse shaft, operating in the rack, 
causes the cam shaft to be displaced axially when the 
reverse shaft is rotated. A piston-actuated latch en- 
gaging V-notches on the under side of the power re- 
verse-gear rack serve to divide and lock the gear travel 
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into steps which correspond to the distance between cam 
centers. 

Attention has already been called to the problem of 
satisfactorily varying the relationship between cut-offs 
of the three expansion stages as the rates of expansive 
working of the steam is changed. Had three separate 
valve motions been employed, three reverse gears would 
have been necessary, each requiring separate manual 
control, or at least a difficult problem of interlocking 
control would have been presented. The use of the 
rotary cam motion permitted the use of the single re- 
verse gear which has just been described. 

The use of the cams, however, limits the number of 
working cut-offs to the number of cams which can be 
brought in line with the rocker arms which move the 
poppet valve stems, two pairs of which are required 
for each cylinder. 


Section ," 


cylinder, but all are shifted together, any predetermined 
combinations of events for the three expansion stages 
may be provided for each operating position of the 
reverse gear, and the four events—admission, cut-off, 
release and compression—can be fixed independently of 
on other. The relation of the cut-offs is shown in the 
table. 

The shafts of both the valve gear and reverse gear 
are fitted with regular stock automotive-type universal 
joints. The body of the reverse shaft is made of 4-in. 
steel tubing. 


Frames and Running Gear 


The main driving wheels are of box section, some- 
what lighter in weight and considered less subject to 
cracking than the conventional design. The main driv- 
ing boxes are fitted with S.K.F. roller bearings, the 


The high- and intermediate- 
pressure cylinders 


Section | 


———22§—-—> 


Le 


Section "K-K" 


In this design nine cams are provided in each set, 
making 36 in all on each transverse shaft. These pro- 
vide six changes of cut-off in forward motion, with suit- 
able changes in admission, release and compression, and 
three changes in backward motion. The center cams in 


Cut-Offs in Per Cent of Stroke 


H-P. I. P. L: P; 
~n ~ 
Cam positions F. B. F. B. F. B. 

1 (Full stroke forward)........ 87% 90 87% 90 90 87% 
2 66 71 66 71 43 37% 
3s 58 63 62% 68 43 37% 
At 50 56 58 63% 43 37% 
Srs 43 49 53 59 43 37% 
6 36 42 48% 54% 43 37% 
8 36 42 48% 54% 43 37% 
9 66 71 66 71 43 37% 
10 (Full stroke backward).. 874% 90 87% 90 90 87% 


both the inlet and exhaust sets are true circles, of suf- 
ficient diameter to hold all valves open, except the high 
and intermediate-cylinder admission valves, thus provid- 
ing for free circulation between opposite ends of the 
cylinders when drifting. As each set of cams controls 
either the inlet valves or the exhaust valves for a single 
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journal size being 13 in. by 14 in. The journals of the 
remaining drivers are crown type, 11 in. by 14 in. The 
four-wheel engine truck is of the Alco constant-re- 
sistance type, with inside plain bearings. The side 
frames and journal boxes are cast integral. Instead of 
the usual cellars, provision is made for access to the 
inside of the boxes for lubrication through handholes in 
the front and back walls, respectively, of the two boxes 
in each side frame. 

In the connection and drive of the back ends of the 
two main rods on the main crank pin the principle of 
the tandem main rod is employed. The main rods, side 
rods, piston rods and the connecting rods of the auxili- 
ary locomotive are of carbon nickel steel, quenched and 
tempered, the specification of which call for a minimum 
yield point of 75,000 Ib. per sq. in. The use of this 
material effected a reduction of 374 per cent in the 
weight as compared with carbon steel. The eccentric 
is of carbon vanadium steel. 

The frames are separate high-manganese steel cast- 
ings which are secured to the steel cylinder castings, 
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front and back, by bolts and keys. Aside from the 
cylinders, the principal transverse bracing comprises the 
front bumper, deck and guide-yoke crosstie which is an 
integral steel casting extending under the cylinders and 
about 80 in. back of the cylinder casting. 

The guides are of the single-bar type. Those for the 
front cylinders are supported in the usual manner, the 
front ends on the rear cylinder heads and the rear ends 
from the guide yoke. The rear guides are entirely 
separate from the cylinders and are supported from the 
frames at both ends. Neither of these supports is car- 
ried across between the frames. In the case of the rear 
supports, the low-pressure receiver pipe interferes and, 
in the case of the front-end supports, the ash pan is an 
additional obstruction. At the latter location, however, 


The rear end of the locomotive 


a bolt-and-sleeve spacer is inserted between the lower 
frame rails. 

The rear supports of the rear guides also serve as ex- 
pansion pads for the rear end of the firebox, brake- 
hanger brackets for the rear drivers, and as the attach- 
ment for the Nathan non-lifting injector. The front- 
end supports for the rear guides also provide an anchor 
for the main steam pipe on the right side, carry the 
intermediate bearing for the rear-cylinder valve-motion 
drive shaft (also on the right side) and the brake hanger 
for the No. 3 driving wheels on both sides. 


Other Features 


The locomotive is equipped with the Dabeg feed- 
water heater, with which the D. & H. has already had 
considerable experience. This device is an open-type 
heater and is operated by a pump which takes its power 
from the left front crosshead. 

The cylinder and valve lubrica‘ion is provided by, « 
32-feed Bosch force-feed lubricator. This feeds oi. to 
all valve stems, to the cam boxes over each cylindr, to 
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each cylinder barrel and to the front and back driving- 
box hub liners. The lubricator is located over the left 
front guide and is driven from the feedwater-heater 
crosshead connection. 

The locomotive is provided with two duplex steam 
gages. One registers pressure in the high-pressure 
steam pipe and in the intermediate-pressure receiver. 
The other shows the pressure in the low-pressure re- 
ceiver and at the low-pressure exhaust. 

The cylinder-saddle and cylinder-frame bolts are of 
high tensile steel. Similar material is also used for the 
guide bolts and it is also employed in the studs for the 
steam pipe and header flange, the boiler check and cab 
turret. 


Results in Service 


Following the delivery of the locomotive time for 
complete tests was not available before the locomotive 
was sent to Chicago to be placed on exhibition at the 
Century of Progress Exposition. A series of dynamom- 
eter-car runs were made, however, to check the tractive 
capacity of the locomotive at various cut-offs, in the 
course of which observations of boiler and steam-chest 
pressures for the three expansion stages were made. 


List of Special Parts, Appliances and Equipment 
Applied on the “L. F. Loree 


OWE AiG sails s E O TETIT D. & H. 
E MEANE E EOI IAE, American Locomotive Co. 
Boiler details: 

Blower connection .......-...... Barco 

Blow-off valves ...6c.ccesvicceas Okadee 

Boiler steel ......0.e cece eee eeeee Lukens 

Briek- arch 650.0005 c0c0 cc cece Economy 

Coal sprinkler ...........0-.-005 Nathan 

Feedwater heater . ws Franki 

Fire door ....... . Franklin Butterfly 

Steam injector ... Type “W,” Hancock 

Wrought-iron pipe Byers 

Stay bolts i somasi s En EE die Ulster special 

Throttle Lal TA LAETI Wagner 

RIOTS LEPRE TAN T E Kewanee, extra heavy 
Cabs, fittings and boiler mountings: 

Bell r E E A TIETO Transportation Devices Corp. 
Cab walves) sas ecri a oa ancoc 
Flexible connections between en- 
gine and tender ...........+05 Barco 
Gage cocks: «ic Sis disses an oicnk-oe Hancock 
Low water alarm . . Cleveland 


Sanders ......... .. Graham-White 
Speed recorder ... .. Model K, Valve-Pilot 
Steam gages, 666 50 caine ceatatehs Ashcroft 
Turbo generator ........... «10. Pyle- National 
Water columns ............00005 Nathan 

Engine and runnin: pear: 
Auxiliary locomotive, six wheel.. Bethlehem Steel Co. 
Cylinder cocks ....:.......ss005 Jkadee 


Drawbar, engine and tender ..... Unit Safety, Franklin Ry. Supply Co. 
Driving boxes (except main)..... Cast steel, Lebanon 

Driving boxes, main...........-. Roller bearing, S.K.F. 

Driving wheel centers, main ..... Alco box section 


Engine truck ......... Alco constant-resistance, inside bearing 
Frames . General Steel Castings Corp. 

Mechanical lubricator . 32-feed, B 
Pilot beam and underframe braces. General Steel Casin 


i 
Metalia’ Pack. Co. 


and valve-stem packing...... King type, U 

Springs E PE hale Mae a PETER aA ae Railway Steel ae 

KIVE gear: fais 2c leek waren ein Dabeg 
Tender and miscellaneous: 

Alr brake icra tanaka: New York 

Coupler, pilot. ssssrici tensors ant American Steel Foundries > 

Draft gear TIATA nec h ces ees Miner A78XB, with Farlow 2-key at- 

tachment 


Steam and feedwater temperatures were also recorded. 
The highest drawbar pull recorded, without the assis- 
tance of the auxiliary locomotive, was 82,000 1b., the 
locomotive operating triple expansion at 87% per cent 
cut-off, and at a speed of 4 m.p.h. Operating at a con- 
stant speed of 4 m.p.h. and 66 per cent cut-off, as- 
cending a .24 per cent grade, drawbar pulls of 61,000 
to 63,000 Ib. were recorded. The trains on which these 
observations were made consisted of 4,763 actual tons 
in 71 cars, the dynamometer car and the caboose. With 
a train of 6,103 actual tons in 92 cars, the dynamometer 
car and the caboose, the locomotive operating at 66 per 
cent cut-off with the auxiliary locomotive cut in, de- 
veloped a maximum drawbar pull of 74,000 Ib. at the 
top of a .52 per cent grade, operating at about 4% 
m.p.h. f 


' 
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On another run, with a train of 3,274 actual tons in 


Wailrond . ceir 5 cca e pe Gc s Sarees EEE ware D. & H. 
Type of locomotive.. .....s....srrrrrererrrree 4-8-0 
SET WIGS cn. uso. obi T S OAE EATE Freight 
Cylinders, diameter and stroke: 
igh-pressure .......00ceeeseeeece cere meses 20 in. by 32 in. 
Intermediate-pressure 2... -..- eee eer ee eee eee 27% in by 32 in. 
-pressure (2) ....e cece eee cece eect e teens 33 in. by 32 in. 
H.P. I.P. EP. 
Cylinder clearance, per cent............ 13.5 9.4 8.8 
Valve gear, type.....e.sssessesessesssesenere Dabeg, Rotary cam 
Valves, double-beat poppet, size: é 
High-pressure, both ......--+-+++ pees +. 9 in. 
Intermediate-pressure ......---- + Admission 4 yi a 
/1. Admission 9% in. 
Low PIESSUFE...- +. +e ee ee ee eee (2; Exhaust 9 in. 
Maximum lift: 
High-pressure and intermediate admission... .. 1 in. 
w-pressure admission ........0....eeee eres 1-1/16 in 
High-pressure and low-pressure exhaust....... 1 in. 
Intermediate exhaust ........-... cece eee eeeee ui 16 in 
é H.P. P; L.P. 
Release in shortest cut-off: 8% in. 5% in 4% in 
Compression in shortest cut-off: 3in 3in 3% in 
Weights in working order: 
ON rivets) ss cise sa.8 55 son eoe ce sete EA 313,000 Ib, 
On front truck + 69,000 
engine ..... . 38,200 
Tender (full load).. . 274,500 
yheel bases: 
Driving soise clase steals sae eG E TERA Tee 18 ft. 10 in. 
Rigid 2.0 :5:5'v0.0 s/s jaar osier aa aI Oa aa T Eii es 18 ft. 10 in. 
LORE CRAGIN OE EPA TEOSA EEEN T TA 33 ft. 9in. 
Total engine and tender ..........+-e ee eeeee 83 ft. 8% in. 
Wheels, diameter outside tires: 
TASH Bo aie EPA rare EE IGS TAT EOT, 63 in 
Engme: trick: 2, isis, os och 03 ote nisora begets 33 in. 
Journals, diameter and length: 
Driving, main .....-..-.--.eceeseeee eee venee 13 in. by 14 in. 
Driving, other ........-..+20- 202 sees ence ene 11 in. 4 14 in. 
ragine ARM SA creas ni nAAL ANE NAS 7% in. by 13 in. 
iler: 
Type sassseseicseseceeserserireterrecoree te Water tube—fire tube 
Steam pressure .... alara ia «+. 500 Ib. 
Fuel, kind «0.200.005.2005 Bit. coal 
Diameter, first ring, inside . . 68-1/16 in. 
Firebox, length and width ...... .139-15/16 in. by 77% in. 
Arch tubes, number and diameter € FE in. 
Tubes, number and diameter ..... 155—2 in. 
Flues, number and diameter ........-.-----++ 52—S5 Min. 
Thickness, tubes ..........ssseserereeresere No. 12 min. B. W. G. 
Thickness, flues ..... n Oars teialeiSala, ss ale es No, 5, min. B. W. G. 
Length over tube sheets ...........0e 0 eee eeee 15 ft. 
Grate area >.ssseccesoeresocoreerecsneseseis 75.8 sq. ft. 
Heating surfaces: 
Firebox ...essescesssssosocsssressreterete di 965 sq. ft 
Firebrick tubes .......sesscerriroresecreres 61 sq. ft 
Boiler: E S T N T N SAA 1,209 sq. ft 
POS E EEE E A OAN T T 1,116 sq. ft 
TOAL CVEDOra NE rnai aas SEAS Warne 3,351 sq. ft. 
Superheating ...........see scenes epee cee eees 1,076 sq. ft. 
Combined evaporating and superheating ...... 4,427 sq. ft. 
Tender 
berg capacity Sava 14,000 ga 
uel capacity .. : 17% tons 
Rated tractive fore 
Simple) i cies A L Ss le DS 90,000 Ib. 
Triple-expansion 75,000 Ib. 
Auxiliary locomotive ............002cseeeenee 18,000 Ib. 
Weight proportions: 
eight on drivers~-total engine weight. per 
ERRE E AEL TITER TATT T 81.9 
Weight on drivers+tractive force (simple)... . 3.48 
Weight on drivers-+tractive force (triple ex- 
a EOE T T ERT 4.17 
Total weight engine+comb. heat. surface...... 86.2 
Boiler proportions: 
Tractive force (triple exp.)+comb. heat. sur- 
PERCE EEE PAE EET E E T TOA S 16.9 
Tractive force (triple exp.)Xdia. drivers+ 
„comb. heat. surface ..-.- 60... + se eeea eens 1,064.7 
Firebox heat. surface (incl. firebrick tubes) 
„grate area oo. cece eee eee eee ete eens 135.3 
Firebox heat. surface (incl. firebrick tubes), 
per cent evap. heat. surface ............--- 30.6 
sr leans surface, per cent evap. heat. sur- 
MOE cic Os Dace ore OST MRO UT UTED S ET 32.2 


4 to 16 m.p.h., a pressure drop of about 13 to 20 Ib. is 
indicated between the boiler and the high-pressure steam 
chest. Boiler pressures varied from 485 to 500 Ib. 
With full pressure in the boiler at speeds of 4 to 6 
m.p.h., the intermediate receiver pressure varied from 
270 to 285 lb. and the low-pressure receiver pressure 
from 8814 to 97% lb. per sq. in. At higher speeds 
somewhat lower intermediate cylinder pressures are in- 
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dicated. As the cut-off is reduced, the pressure in the 
intermediate receiver is also reduced to about 235 Ib. 
per sq. in. at 58 per cent and 215 Ib. per sq. in. at 50 per 
cent. The highest steam temperatures recorded were 710 
deg. F., operating at 58 per cent cut-off, and consistent 


The front bumper, deck, engine-truck center plate, guide- 
yoke support, brake-cylinder pad and brake-lever 
fulcrums are embodied in one steel casting 


` readings of about 665 deg. were obtained in a number 


of observations with the locomotive operating at 66 
per cent cut-off. With final completion of adjustments 
in the drafting of the locomotive, however, it is antici- 
pated that temperatures of 700 deg. and upward will 
be obtained regularly. 


What About Apprentices 
When Business Picks Up? 


(Continued from page 192) 


and have consistently followed them up, at least until 
the depression seriously upset mechanical department 
organizations.” 

“What is giving you the greatest concern at the pres- 
ent time?” I asked. 

“Just this,” replied A. I. “Apprenticeship instruction 
has been discontinued in the mechanical departments of 
most railroads. Nobody seems to be greatly concerned 
about it. I am afraid that when business starts to pick 
up, the officers of the mechanical departments will be so 
hard pushed that they will lose sight of apprenticeship 
and we will lose the effect of a movement which it took 
a quarter of a century to get well started. That is one 
of the reasons why I personally would be willing to 
make a considerable sacrifice of time and energy, if I 
could find some way of starting ahead on at least the 
temporary basis which I have suggested above. Surely 
the railroads cannot afford to drop a worthwhile effort 
which has so much promise for the future—an effort 
which has fully justified itself in the past, as you have 
so frequently noted in the columns of the Railway Me- 
chanical Engineer. 


ILLUSTRATION oF RAILWAY TRAVEL SAFETY, GERMAN STYLE.— 
The German railways have devised a novel means of adver- 
tising the safety of travel by railway. In a large placard dis- 
played in Berlin, there is shown a man with white hair and a 
beard so long that it virtually covers the floor of a passenger 
car compartment. The inscription reads, “He wanted to be killed 
in a railroad accident. He will have to travel 100 kilometers 
(62.13 miles) an hour for 22,800 years in order to accomplish 
his purpose.” 
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Reactions to Traffic 
Officer’s Suggestions 


E have received a number of comments on the 

suggestions which were made by the Freight 
Traffic Officer on page 159 of the May number of the 
Railway Mechanical Engineer. This was the first of a 
series of interviews with officers of other departments, 
commenting in a constructive way upon the possibilities 
of the mechanical department. 

The Freight Traffic Officer suggested the use of speci- 
ally designed light, high-speed locomotives and small, 
four-wheel freight cars, for the expeditious and eco- 
nomical handling of |. c. 1. and light freight shipments. 
A surprisingly large number of the letters commented 
favorably upon these suggestions. Not all of them, how- 
ever, are in accord with R. T. O., as may be seen from 
a study of the following excerpts taken from letters re- 
ceived from operating, traffic and mechanical department 
officers. These particular excerpts were selected either 


because of their constructive suggestions, or for their ` 


pointed views of R. T. O.’s suggestions ; incidentally they 
come from widely scattered sections of the country. 

From a Mechanical Department O fficer—There is no 
question but that we are going to lighter weight equip- 
ment for certain services. The principal question is as to 
what route we will follow. There are two principal 
sources of freight revenue. The heavy-tonnage low-cost 
and the lighter-tonnage high-cost traffic. The bulk of the 
income has always come from the first while the keenest 
competition has been encountered in the second. Now, 
can the two be harmonized? Or should there be a divorce 
and remarriage? Passenger traffic has been declining, 
perhaps disappearing is a better word. Why not take 
what is left of local passenger, combine it with competi- 
tive freight and produce a union which might be called 
“a glorified mixed” train service? Then we could con- 
struct a real light-weight car which would be possible by 
reason of passenger handling. This would also ease the 
packing requirements which, in many cases, have “broken 
the camel’s back.” 

From an Operating Officer—Any one who has ever 
worked on a railroad where four-wheel cars were in use, 
such as four-wheel cabooses, knows what a nuisance they 
are and, frankly, I would not dare to run such a car in 
one of our long freight trains today. Any discussion of 
such small cars is a step in the wrong direction. 

Of course, improvement can be made in cars. What 
is wanted particularly is a better riding car. Car depart- 
ment officers formerly thought that better draft gears 
would be a cure-all. Now we know that freight is dam- 
aged by vertical jiggling which can be prevented by 
proper trucks. It is the railroad’s own fault that so little 
freight is put in cars. There is no incentive given to a 
shipper to load cars heavy. A few experimental rates 
have been put in giving a lower rate per 100 Ib. for 
heavier loaded cars. By far and large, it is a car-mile rate 
that should be looked at rather than a ton-mile rate. 
Giving the shipper the advantage in loading cars heavily 
will bring about better loading. 

Special cars are a nuisance. Refrigerator cars are 
moved empty in one direction. The same applies to tank 
cars, hopper cars and most special cars. Trucks on the 
highways get a load both ways and the trend should be 
toward cars that can be utilized in both directions in so 
far as possible. At least it is something to shoot at. 

From a Traffic O fficer—The mechanical officers have 
done a magnificent job in reducing the cost of transpor- 
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No general agreement, but his 
comments in the May number 
have clearly focused attention 
upon a real need 


tation by means of heavier train loading. The price 
which the traffic department must pay as a result of the 
excessively large and heavy equipment is relatively slow 
speed, infrequent service and high tare ratio. A great 
field, I believe, lies open to an attack upon the problem 
from the other angle, that is, an attempt to design light 
speedy trains, which are as economical to operate per net 
ton-mile as our present drag freights. 

I agree with the suggestion that we should have freight 
cars designed to handle 1. c. 1. traffic and small car lots. 
The present large cars, in so far as handling of.1. c. 1. 
freight is concerned, means that we must handle from 
four to seven times as many pounds of tare weight as we 
do of net weight. Whether or not this should be cor- 
rected by substitution of small cars of the European type, 
as suggested, or by the use of some form of a demount- 
able container interchange with truck chassis is deba- 
table. The possibility of reducing our terminal costs 
through motorization is yet to be explored. If those of 
us who feel that motorization of terminals would accom- 
plish substantial operating economies are right, then the 
body of the freight car, whether it be upon the small 
chassis suggested in the article, or several small units 
upon the large chassis of our present cars, must be inter- 
changeable with the truck chassis. 

The design of special equipment for l. c. 1. mer- 
chandise and for small carloads is an illustration of a 
general need for equipment designed primarily for the 
traffic which is to be handled. Automobile traffic is an 
illustration. The present ratio of tare to net weight in 
the direction of the loaded movement only is a little less 
than four pounds of tare to one pound of net weight. 
If possible, cars should be designed which would reduce 
this ratio to approximately one-to-one. Similarly, if cars 
for the movement of petroleum were designed which 
would double the present net load without substantially 
increasing the tare weight, traffic departments would be 
in a much better position to meet the competitive rates 
of pipe lines. 

I am in complete agreement with the author of the 
article that our cars should be shock-proofed. A very 
large part of the cost of transportation of non-bulk 
freight consists in packaging, which is nothing more or 
less than temporarily shock-proofing our container. 
Shock-proof devices, better springs, brakes and wheels 
are highly essential if we are to meet competition of 
highway vehicles upon a service basis. 

From a Mechanical Department O fiser.—lIf the rail- 
road traffic officer quoted is an actual char j 
that he is too far away from the mechanical departme 
and has little comprehension of-the problems mechanic 
officers have to solve. If he is never consulted as to tl. 
type of equipment which should be built, especially cai 
he must be connected with a funny organization, i, 
which there is seemingly a lack of co-ordination of effort 
His statement that the mechanical department entire] 


June, 1933 


overlooks traffic consideration is so far from actual facts 
that I cannot believe he means what he says. As you 
know, mechanical officers are told by the transportation 
officers of the service desired and it is then up to the 
mechanical officers to design locomotives that will satis- 
factorily perform such service. 

Your R. T. O. also seems to think that the mechanical 
department has only to draw upon all the money in the 
world to pay for experiments, with all designs of equip- 
ment that were ever offered. If he can show his operat- 
ing officers that short trains of light capacity cars, 
handled by light locomotives, will net better returns than 
heavy tonnage trains, I have no doubt the light equip- 
ment will be built. 

From an Operating Officer —Where traffic can be ac- 
cumulated without undue delay and without too much 
incidental expense for rehandling, it is cheaper to 
handle it that way, assuming that in any event the train 
will be loaded so as to permit economical speed over the 
division. Where the traffic demands operation of small 
train units there will usually be found sufficient light 
power to handle it, sometimes freight engines and some- 
times passenger engines. Therefore, when new power is 
needed it is commonly needed because existing power 
is not heavy enough to handle the trains that can eco- 
nomically be accumulated, and maintain desired speed. 
Each road must develop for itself the proper trains to 
fulfill its own traffic conditions. Speed as well as ton- 
nage affects the size of the locomotive. 

As to the light four-wheel car, the suggestion is all 
right from a traffic standpoint, but so far I do not think 
the four-wheel car is commonly accepted as being safe 
to operate in high speed trains. 

From a Shipper—May I congratulate you on the 
article on page 159 of your May issue? 

As a shipper, I know it is high time for someone to 
champion that thought. Most of us are trying to resist 
using other than rail service, but are forced to do so for 
the simple reason that in these regards the railroads do 
not give us the service we require. The small unit with a 
small minimum, but without increased rates, would solve 
a lot of difficulties for the shipper and for the railroads. 
[From J. C. Hormel, president of Geo. A. Hormel & 
Co., Austin, Minn., the company which is using the 
four-wheel refrigerator car mentioned in the R. T. O. 
interview. We are informed by the builder of the car, 
the North American Car Corporation, that it “has 
operated over a period of five months, covering a dis- 
tance in excess of 8,000 miles, and has never caused one 
minute’s trouble or worry since it first went into service.” 
A description of the car will be found in the Railway 
Mechanical Engineer, December, 1932, page 481. See 
also editorial comment on page 500 of the same issue 
under the caption “A New Era Brings New Respon- 
sibilities.” —Editor. ] 

From a Superintendent Motive Power—I am in ac- 
cord with his (traffic officer’s) views that distribution 
and merchandising methods require high-speed freight 
trains, and of course the speed will limit the length of 
these trains and also affect the type of locomotive to be 
used. Speed requires power and I do not believe that we 
need less power but rather a locomotive capable of sus- 
taining high speeds in freight service. Many roads now 
have a type of locomotive for this service, and speeds 
have increased until it is a question as to whether the 
freight equipment as now built can be run at any higher 
speed. Freight trains are now run at 60 miles per hour 
and to attain such an operation it requires the properly 
designed locomotive, which is not necessarily light in 
weight. 

If there should be sufficient demand for a freight car 
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of ten tons capacity following European practice, I have 
no doubt but what it would be built ; however, it seems 
to me the container car offers all the advantage of this 
feature with the added advantage of store-door delivery. 


Bareo Ball-Cheek 
Reverse-Gear Joint 


LARGE majority of the power reverse gears 

which have been applied to locomotives through- 
out the country up to the present time are equipped with 
single inlets required for air operation, whereas a new 
ruling, recently issued by the Interstate Commerce Com- 
mission, specifies that all power reverse gears must now 
be equipped with separate air and steam supply pipes. 


q 


Boss for Lubricator 
NY 
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Steam Inlet 


Reverse Gear 


Barco flexible-joint ball-check reverse-gear joint 


To assist railroads in meeting this requirement, the 
Barco Manufacturing Company, Chicago, has developed 
a new joint, known as the Barco Type 7T-8T, equipped 
with a heavy forged-steel ball so that no breakage can 
occur at the threaded end, where it screws into the re- 
verse gear. The casing end is provided with separate 
air and steam inlets, and a monel metal ball and ball seats 
between these two inlets. It is further provided with a 
boss into which the lubricator may be screwed, so that 
the same lubricator will lubricate the reverse gear with 
both air and steam. 

The I. C. C. requirements are that the reverse gears 
must be tested with steam at least once every 30 days, 
and this is generally understood to mean that steam must 
be shown passing into the valve chamber of the gear but 
not necessarily into the cylinders, where it would, to 
some extent, injure the packing. In the Barco joint 
design, a boss is provided into which a pet cock is 
screwed so that, in making this test, the simple operation 
of opening the pet cock will indicate whether or not 
steam is passing into the valve chamber. 

The use of this joint on a power reverse gear eliminates 
the necessity of providing two separate flexible joints 
and two Hne check valves in the air and steam lines, as 
commonly applied. In addition, one T-fitting, required 
to accommodate the lubricator, is saved. This construc- 
tion also saves drilling and tapping the valve chamber for 
a pet cock, as the pet cock may be screwed directly into 
the boss provided for it on the Barco joint. 
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Wind Tunnel Tests of 
Locomotive Streamlining’ 


Part II 


HE problem of modifying the external shape of the 

locomotive was simplified by the realization that 
improved air and smoke flow goes hand in hand with 
reduced air resistance. Features on existing locomotives 
which upset the air flow are the feed-water heater and 
number lights, the dome, valves and turrets, the poorly 
shaped front and the exposed valve motion and running 
gear. All these contribute to the resistance by produc- 
ing eddies. 

The first modifications were made with a view to 
reducing wind resistance by improving the airflow about 
the sides and top of the locomotive, and these will be 
considered in the order in which they were made and 
numbered accordingly. Fig. 5 shows the wooden model 
before modification.® 

(1) Side curtains on the locomotive-—tIn order to 
shield the cylinders, valve motion, running gear, etc., side 
curtains were fitted to the model below the running 
boards and extended down to the level of the bottom of 
the pilot (see Fig. 6). These side curtains reached from 
the pilot to the rear of the locomotive cab and were made 
of sheet metal. A solid wooden pilot was made to re- 
place the normal type and a sloping sheet metal front 
extending from the top of the pilot to the bottom of 
the smoke box was incorporated. The reason for these 
changes was to prevent air from entering underneath 


31Conclusion of an abstract of a paper printed in the January, 1933, 

issue of the Canadian Journal of Research. J 

Z "Junior research physicist, National Research Laboratories, Ottawa, 
anada. 

Figs. 1 to 5. inclusive, appeared in last month’s issue. 


By J. J. Green? 


Modifications of the model as 
a result of investigations de- 
scribed in Part I led to the 
development of a new design 
which provides smoother air 
flow about the locomotive. By 
the introduction of a layer of 
clean air between the smoke 
and the body of the locomotive, 
the smoke is maintained above 
the cab 


the locomotive through the pilot bars or just below the 
boiler. By thus shielding the running gear both by the 
side curtains and by so closing the front below the 
boiler as to exclude air, it was hoped that wind resistance 
could be reduced and a smoother flow achieved for the 
air passing along the sides of the locomotive. 

The wind speeds employed in this and subsequent tests 
were 20, 40, 60, 80, 100, 120 and 130 ft. per sec., but 
the average va'ues only of the resistance divided by the 
square of the wind speed have been presented here. Due 


Fig. 6—Drawings of model incorporating modifications 1, 2 and 3 
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correction has been made for the drag of the vertical 
suspension-wires but no allowance has been made for 
the relatively smaller drag of the two inclined bracing 
wires, owing to the difficulty of correcting for them. In 
view of their small effect, and since also the tests were 
designed to measure differences arising from modifica- 
tions, in which case wire drag balances out completely, 
this correction was deemed unimportant. 


(2) Side curtains on the tender.—Leaving the model 
already modified as above, sheet metal side curtains were 
added to the tender extending from runways to the same 
lower level as those on the locomotive and reaching from 
front to rear of the tender (see Fig. 6). Their object 


was to close in the curved sides of the water tank and 
the frame and axle boxes of the tender. 
Drag of the model so modified was given by 


Fig. 7—Drawing of model incorporating further modifications 4, 5, 6, 7 and 8 


Drag of original unmodified model R lb. at V ft. per 
sec. given by 


R 
— x 100 = 0.1089. 
v3 


Drag of model with side curtains on locomotive and 
solid pilot, etc., as outlined above given by 


R 
— x 100 = 0.1088. 
v3 


At first sight this result was disappointing but it was 
seen on further consideration that the effectiveness of 


R 
— x 100 = 0.1036. 
yə 


This indicates a greater saving than that effected by the 
side curtains on the locomotive. This saving, it is argued, 
would not be so appreciable had the side curtains been 
absent from the locomotive and would have been greater 
still had the rest of the model been streamlined. 

(3) Modifications to the boiler front—The feed- 
water heater, headlamp anq side steps were removed and 
an approximately hemispherical front was fitted to the 
smoke box, otherwise the model was as modified in (1) 


Fig. 8—Type of flow over model as modified in lower drawing of Fig. 7 exhibited by silk threads 


any particular modification in reducing resistance would 
depend very considerably on the extent to which other 
changes had been already made to reduce resistance. It 
was argued that adding side curtains to an otherwise un- 
changed model would produce only a very small change 
in resistance, whereas their effect on a model which had 
been carefully streamlined elsewhere would be very con- 
siderable indeed. This argument was completely vindi- 
cated by subsequent tests. 


June, 1933 


and (2). A diagram of the model thus modified is 
given in Fig. 6. The changes were intended to provide 
smooth flow over the locomotive front and to remove ob- 
structions likely to disturb this flow. 

Drag of model given by 


R 
— x 100 = 0.0763. 
y2 
This represents some 30 per cent saving in resistance on 
that of the original model. The feed-water heater was 
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suspected of causing considerable disturbance to smooth 
flow and its removal undoubtedly accounts for part of the 
reduction in drag. The curved nose on the front of the 
smoke box ensures smooth flow initially which offsets the 
disadvantages of bad shape met with subsequently. It is 
well known that changes to the front of a body have 
considerable effect on the flow around it and, although 
this is usually applied to the treatment of streamlined 
bodies, it appears in some measure to be true of such a 
poor aerodynamic shape as a locomotive. 

(4) Modifications to the top of the boiler—With the 
model as already modified, the following changes were 
made. The whistle and bell were removed and a metal 
cowling flush with the centre of the cab roof and having 
the same roof contour but vertical sides was fitted over 
the turrets, valves and dome, extending forward to the 
centre of the sand dome, as shown in Fig. 7. These 
changes were intended to remove the eddying flow over 
the upper surface of the boiler due to obstructions pre- 
sented by the various items located on the boiler top. 

Drag of the modified model is given by 


R 
— x 100 = 0.0710. 
y3 


This modification was expected to be very beneficial as 
regards smoke removal by introducing smooth flow condi- 
tions behind the stack, the reduction in resistance being 
evidence of the removal of the eddying flow. 

(5) Modifications to the stack region.—The front of 
the metal cowling over the turrets, valves and dome was 

_ sloped down in a gentle curve to the top of the boiler 
just behind the stack and a streamlined tail was added 
to the stack (see Figs. 7 and 19). This latter modifica- 
tion was intended to reduce wind resistance as well as 
providing what is important from the point of view of 
smoke removal, viz., smooth flow round the stack and an 
absence of an eddying region behind the stack. 

Drag of the model is given by 


R 
— x 100 = 0.0698, 
y2 


a saving in resistance being effected as anticipated. 

(6) Modifications to the tender. —A cowling conform- 
ing to the cab roof was fitted over the entire tender, with 
the object of removing the space between the cab roof 
and the first coach roof caused by the lower level of the 
top of the water tank. This cowling is depicted in Fig. 7. 

Drag of the model is given by 


R 
— x 100 = 0.0666, 
ve 


a reduction in resistance resulting from removal of the 
depression behind the coal bunker where eddying of the 
flow was occurring. 

(7) Cab madi pean’: —The gap between the cab and 
tender was closed by a cowling flush with the sides and 
roof of the cab as shown in Fig. 7. 

Drag of the model given by 


R 
— x 100 = 0.0666. 
va 


Closing in this gap had absolutely no effect on re- 
sistance. In view of this fact it appears useless to at- 
tempt to reduce train resistance by closing the gap be- 
tween coaches, and more so, since the air is more tur- 
bulent by the time it reaches the coaches. 

(8) Cab modifications—As already indicated the 
slope of the cab front is such as to create a down draught 
of air at the cab window. To avoid this the cab front 
was filled in to slope backwards from the running board 
and the overhang of the cab roof was eliminated. Gen- 
erous fillets and curves were employed to eliminate 
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corners and sharp edges, and a generous smooth curve 
between running board and cab front was considered 
necessary. This modification is shown in the lower 
drawing of Fig. 7. It was intended that air taken from 
the sides of the boiler above the running boards should 
be shot upwards in front of the cab windows to keep 
them clear. 
Drag of the modef was found to be given by 


R 
— x 100 = 0.0620, 
y2 


indicating that a considerable reduction in resistance re- 
sults from these simple modifications to the cab. 

The combined effect of all the foregoing modifications 
was thus found to produce a 43 per cent reduction in 
the air resistance of the original model. 

Having gone as far as possible in removing the smoke 
trouble by improving the design of the locomotive from 
an aerodynamic standpoint, it remained to examine the 


9. Ze 


COWLING EXTENSION 


p3 
A 
H 


„y= iz pion ee eee etl 


Fig. 9—Drawings of model incorporating further 
modifications 9 and 10 


flow of air over the original model and over the modified 
model, in order to see how successful this improvement 
was as regards smoke removal, and to add any special 
devices or modifications in order to increase the effective- 
ness of the new shape in keeping the smoke from the cab 
windows. 


Investigation and Improvement of the 
Smoke Flow 


For the purpose of examining the flow around the 
model a number of methods were considered before the 
final decision to use silk streamers was made. The use 
of titanium tetrachloride for exhibiting the flow and 
allowing photographs to be made would have been ideal 
but for the fact that the corrosive vapor formed by it 
could not be tolerated. The use of metal sheets painted 
with kerosene and lampblack placed round the model 
in the plane in which the flow is to be investigated was 
considered but not employed, owing to the inevitable 
distortion of the flow by the metal sheet coupled with the 
fact that only the flow adjacent to the metal sheet is 
exhibited. 
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In two of the illustrations the flow of smoke from the 
stack of a C.N.R. 6100 locomotive is shown when the 
locomotive is drifting. It can be seen from these photo- 
graphs how the smoke clings to the top of the boiler and 
blows down round the cab window. 

Fig. 2 is a photograph of the original wooden model 
set up in the wind tunnel with silk streamers attached. 
The wind speed was 45 m.p.h. and the directions of the 
air currents around the model are indicated by the 
disposition of the silk threads. 

The following deductions are clearly indicated by the 
photograph :— 

(a) The large eddy behind the smoke stack, caused 
partly by the feed-water heater, traps the smoke from 
the stack in the manner shown by the streamer attached 
to the top of the stack. 

(b) A region of eddying flow occurs behind the dome, 
turrets, etc., on top of the boiler, shown by the streamers 
attached to these portions of the locomotive. 

(c) Considerable downward flow occurs along the 
boiler sides, exhibited by the streamers attached to the 
side of the boiler at the dome and at the bell. 

(d) A considerable down draught of air occurs at the 
cab window, shown up clearly by the two threads at- 
tached to the boiler side at this position. 

In Fig. 8 a drawing has been made of the air flow 
around the partially modified model as exhibited by the 
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Fig. 10—Drawings of model incorporating further 
modifications 11, 13 and 14 


use of silk streamers. 
are indicated :— 

(a) There is no eddy behind the stack; the thread 
from the top of the stack trails out behind with a slight 
upward trend. 

(b) Steady smooth flow conditions exist over the top 
of the boiler. 

(c) There is no downward flow along the boiler sides. 

(d) The flow over the cab window is mainly upwards 
although slight downward flow occurs where the cab 
front meets the running board, and a slight tendency 
exists for the air to spill round the sides of the cab. 

It is obvious that the flow over this model represents a 
considerable improvement over the original type of flow, 
although room still remains for improvement at the cab 


The following important points 
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and at the stack if the smoke is to be positively lifted 
clear of the locomotive. 


Special Modifications for Removing the Smoke 


(9) Changes to stack region—In order to keep the 
smoke layer from blowing down into contact with the 
top surface of the locomotive, an attempt was made to 
collect a volume of pure air from in front of the stack 
and to discharge it behind the stack, underneath the 
smoke layer. The first attempt to do this was made by 
extending forward the cowling which covered the dome, 
turrets, etc., so that it reached past the smoke stack to the 
front of the boiler where it was left open to catch air. 
The smoke stack just protruded through the top of this 
cowling and a slot was cut in this new portion of the 
cowling where it butted on to the old cowling in order 
to allow exit for the air caught in front of the stack. 
These changes are shown in Fig. 9 (upper drawing), 

This arrangement was only moderately successful. 
The smoke layer was indeed lifted by the introduction of 


E 


Fig. 11—Drawings of model incorporating further modifi- 
cations 15 and 17 


a clean air layer between it and the locomotive, but not 
to the extent desired. 

(10) In order to catch a greater volume of air the 
cowling was extended forward some two inches and its 
sides dropped down to the rounded nose of the boiler 
as shown in the lower diagram of Fig. 9. The two sides 
of the cowling were opened out to give a flared entrance. 
The rear surface of the slot which ran in a smooth sur- 
face from the top of the old cowling to the boiler top 
behind the stack was modified to give a greater upshoot 
to the air discharged from the slot. 

These changes produced an improved flow. The 
streamers indicated the existence of a very strong ascend- 
ing air current from the slot behind the stack. 

(11) Cab front modifications.—To prevent the spilling 
of air round the sides of the cab, side plates were fitted to 
the cab such that they protruded forward some short 
distance from the cab front. These side plates in con- 
junction with the boiler sides formed scoops in front of 
the cab windows (see Fig..10), which functioned by 
shooting the air upwards over the windows. These side 
plates improved the flow by eliminating both the slight 
down trend of the air near the running board and the 
spilling round the cab sides. 

It was felt that the flow over this model was satis- 
factory and a series of measurements of its wind re- 
sistance were made at various speeds to see what effect 
these changes had made on drag. 

The results gave a mean value of 


R 
— x 100 = 0.0727. 
v2 
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It is evident that the special modifications made to lift 
the smoke at the stack had considerably increased the 
air resistance of the model. It was assumed that the 
extension to the cowling had disturbed the flow over the 


fied by removing the roof of the cowling forward of the 
slot as in Fig. 10 (lower drawing). The idea here was 
to remove the interference of the roof over the passages 
on either side of the stack. It was felt that it merely 


Fig. 12—Drawings of model incorporating further modifications 19, 20 and 21 


round nose of the model and caused the sudden rise in 
resistance. 

(12) Accordingly the model was changed by remov- 
ing the 2-in. extension added in (10). 

Drag of the model was then given by 


R 
— x 100 = 0.0685. 
y: 


(13) Leaving the sides of the extended cowling un- 
touched on either side of the stack, the model was modi- 


22 
25. 


retarded the pure air layer and contributed nothing to 
the scheme. 
Drag of the model was then found to be given by 


R 
— x 100 = 0.0665. - 
y: 


With these modifications the air flow was found to drop 
slightly just behind the stack before finally ascending 
over the cowling. 

(14) The length of the gap between the streamlined 


Tomes, 


OOO VOO 


Fig. 13—Drawing of model incorporating further modifications 22 and 23 
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tail of the stack and the curved surface leading to the 
top of the cowling was reduced in order to remove the 
sudden drop of the flow just behind the stack. This was 
successful. Fig. 10 (lower drawing) shows this modi- 
fication. 


Fig. 14—Drawing of model incorporating further 
modifications 26 and 27 


(15) The front ends of the running boards were 
rounded off to remove the eddies formed by the sharp 
corners and side plates were added to act as scoops, as 
shown on the left in Fig. 11. This improved the flow, 
lifting it all along the boiler sides, but the resistance was 
increased. 

Drag of the model was given by 


R 
— x 100 = 0.0798. 
y2 


This large increase in drag was caused by the side 
plates giving rise to large eddies in the flow round the 
sides of the model. 

(16) Removed side plates, running boards left round- 
ed at their front ends. 

The drag is given by 


R 
— x 100 = 0.0654, 
y2 


restoring the resistance to a figure approximately the 
same as that before the addition of the side plates at the 
front ends of the running boards. 

(17) Changes to the boiler front:—A cylindrical 
surface was added between the rounded nose of the 
boiler and the sloping front, as shown on the right in 
Fig. 11. The intention was to provide smooth flow con- 


ditions for the air entering the space above the running 
boards along the boiler side. 
Drag is given by 
— x 100 = 0.0647, 
ve 


indicating a slight reduction in air resistance due to 
smoother flow conditions. 

(18) The tender—In view of the operating restric- 
tions cited in the introduction the tender could not be 
fitted with a cowling over the water tank, and runways 
had to be left at the sides of the coal bunker. A cowling 
conforming to the cab roof was left over the coal bunker. 

Drag of model was then given by 


R 
— x 100 = 0.0633. 
vi 


(19) Side curtains—Operating restrictions will not at 
present tolerate the complete closing in of valve motion, 
cylinders, running gear, axles, etc., and for this reason 
the side curtains had to be cut down in size to leave ex- 
posed the several places where inspection and servicing 
are required. 


To examine the contribution of side 


Fig. 16—Model as finally modified, oblique view 


curtains to the saving of resistance, this cutting down of 
their size was done in stages, the results being as 
follows :— 
Full-size side curtains, 
=x 100 = 0.0633. 


Side curtains cut off below the level of the centres of 
the driving wheels and from behind the cylinders to the 


Fig. 15—Model as finally modified, side view 
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centre of the rear driving wheels as shown in Fig. 12 
(upper drawing), 


— x 100 = 0.0650. 
ya 


(20) Side curtains cut away below level of driving 
wheel centres from the rear of the cylinders to the rear 
of the cab, as shown in middle drawing of Fig. 12, 


R 
— x 100 = 0.0656. 
ya 


(21) Side curtains removed completely from the rear 
of the cylinders to the rear of the cab as in lower draw- 
ing of Fig. 12, 

Ex 100 = 0.0695. 


(22) Side curtains cut away below the level of the 
top of the driving wheels from rear of cylinders to rear 
of cab, as in Fig. 13, 


— x 100 = 0.0702. 


(23) Tender side curtains cut off below the level of 
the frame of the tender as shown in Fig. 13, 


R 
— x 100 = 0.0715. 
vz 


(24) Side curtains completely removed from loco- 
motive, 


R 
— x 100 = 0.0846. 


(25) Side curtains completely removed from loco- 
motive and tender, 


R 
= x 100 = 0.0865. 
v3 


These results show how very vital side curtains are 
when the rest of the model is well streamlined, yet the 
addition of side curtains to the original otherwise un- 
modified model had practically no effect on resistance. 

With present requirements regarding accessibility the 
arrangement shown in (22) was accepted as being pos- 
sible to reproduce on full scale. 

(26) Final modifications to the front of the model—In 
order to simplify the front of the locomotive and to in- 
duce the flow of large quantities of clean air from the 
front of the model over the top and sides of the boiler, 
a sloping solid pilot running in one plane from as near 
the rail level as possible up to the running boards on 
either side of the boiler was fitted in place of the 
original one. This modification results in the style of 
front depicted in Figs. 15, 16 and the drawings of Fig. 14. 

With this change effected and the model otherwise as 
in (23) above, the model drag was given by 


= x 100 = 0.0700. 
(27) Location of the bell—The bell was originally 


placed on the side of the boiler but in this position it 
upsets the flow of air over the cab window. It was now 
placed in front of the stack (see Fig. 14) with its frame 
edgewise on to the wind and in this position it was found 
to have a shielding effect on the top of the stack, such 
that the flow in the region of the stack ascends much more 
rapidly than formerly, as shown in the photograph 
on page 154 of last month’s issue. 
With the bell so located, 


R 
Pere 100 = 0.0706. 


The model thus finally modified is shown in Figs. 15 
and 16 and in the drawings of Fig. 17. It operates by 


Fig. 17—Drawings of completely modified model 


A and B side plates on each side of stack; C, cowling over the dome, 
turrets, etc. A and B are continuations of the sides of C. D, smooth 
curved surface from boiler top to top of cowling C. E, streamlined smoke 
stack. F, bell edgewise to the wind in front of the stack. G, approxi- 
mately quarter spherical nose on boiler. H, inclined plane replacing pilot 
on existing types (coupler not shown in drawing), I, running boards. 
J, rounded front of running boards. K, smooth cylindrical front between 
G and H. L, side curtains over cylinder, valve motion, etc. M, new front 
to cal—sloping backwards from the Tuning boarda: N, smooth rounded 
corner between cab roof and new cab front M. O, generous curve 
between running board I and cab front M. P, side plates fitted to cab 
sides and protruding somewhat forward of the cab front M. 


inducing a layer of clean air under the smoke layer and 
by suitable cowling subsequently minimizes the inter- 
mingling of the smoke layer with the clean air layer. 
It introduces clean air along the boiler sides, which is 
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Fig. 18—Location of feedwater heater 
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ultimately swept upward in front of the cab windows 
The modifications have been made with the idea of re- 
ducing turbulence and eddying and thereby cutting down 
the wind her a as shown by the following results. 

The value of te 100 has been reduced from 0.1089 
to 0.0706, a reduction of some 35 per cent. 

The feed-water heater has been placed in a new posi- 
tion as a result of considerations made by the Canadian 
National. This position is just ahead of the stack and 
partly lowered into the smoke box as shown by Fig. 
18, and Figs. 15 and 16. 

From the top surface of this feed-water heater, a 


SECTION AT TOP OF STACK 


SECTION AT BOTTOM OF STACK 


OVERALL SECTION AT TOP 
OF EXISTING STACK 


Fig. 19—Section of streamlined smoke stack 


level platform is taken back on either side of the stack 
and runs in a smooth curve into the cowling, over the 
dome and turrets. 

The photograph on page 154 of last month’s issue 
shows the silk streamers on the new model suspended 
in the tunnel with an air speed of 45 m.p.h. It forms 
an interesting contrast to the flow picture, Fig. 2, taken 
at the same speed with the original model. 

The lifting of the smoke at the stack is clearly indi- 
cated by the streamers and the good flow over the top 
and sides of the boiler can be seen. The upward current 
of clean air over the cab window is also indicated. 

Fig. 17 shows the developed model and indicates by 
letters the additions that must be made to existing types 
of locomotives to convert them to the improved type. 

Application has been made for patents on the new 


design. 


Two Aluminum Passenger Cars 
On Exhibit at Chicago 
(Continued from page 191) 


In the parlor section, the same general architectural 
design is used as in the coach section, but the column 
cornices and individual lighting ducts or frieze present a 
polished black surface, with polished aluminum moldings 
and projecting stars to relieve these surfaces. 


Details of Construction 


With the exception of certain details peculiar to the 
coach type of car, the construction of this car is, in 
general, similar to the Pullman observation-room car 
described in the first part of this article. The four-wheel 
trucks are of the built-up type, with pressed aluminum 
side frames, designed especially with a view to easy 
riding. Rubber cushioning is used at several points in 
the trucks. Because of the light weight of this aluminum 
car, the designers found it possible to use axles with 41⁄4- 
in. by 8-in. journals with 33-in. rolled-steel wheels. 
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The underframe. with the excepticn of a straight-line 
center sill, is of the same general design as the sleeping 
car and is built entirely of strong aluminum alloy shapes 
and pressed sections. The couplers and draft gear are 
similar in principle to those used on the sleeper. 

The platform arrangement is based, first, on in- 
creased protection and smoothness of action under im- 
pact and coupling; second, elimination of noise, and, 
third, reduction of air drafts prevalent on vestibule plat- 
forms with the consequent snow, dirt, etc. 

These objectives are accomplished by use of the rub- 
berized draft gear and buffing devices mentioned; also 
the side and center buffer stem construction. Diaphragm 
face plate noises are overcome by counterbalanced 
springs which positively support these members, holding 
them in an upward position, rather than permitting them 
to work up and down. A special type of hinged foot 
plate and one-fold diaphragm, in contact with the foot 
plate and used in conjunction with thoroughly weather- 
stripped trap doors and vestibule side doors, prevents 
draft and the consequent infiltration of snow, cinders 
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Seating facilities and decorative treatment in the parlor 
section 


and dirt. All moving parts underneath the underframe 
portion of the car have been thoroughly cushioned by 
the use of rubber devices to kill sound and stop vibration. 

The car is of relatively low height so that its body 
contour will mate in readily with a self-propelled unit, 
or with other cars, at the same time providing ample 
head room and space within the car body. The rear end 
is streamlined, the front, or vestibule end, being made 
with a flush side door and designed for a flush connec- 
tion with any car placed ahead of it in order to reduce 
wind resistance. Provision has been made for the subse; 
quent extension of the side-girder sheets below the side 
sills in the form of a skirt, if desired, thus providing an 
additional streamlining effect. Ventilators also are 
streamlined and all contours are smooth and true, con- 
tributing to the general appearance of the car, the ex- 
terior of which is scratch brushed and waxed to give a 
silvery satin finish. 


Tue Detaware & Hunson established a record of 561,559 
miles per hot box during January of this year, and 875,899 miles 
during February. 


211 


EDITORIALS 


Freight Cars Must Be 
Designed To Ride Better 


Aside from the question of the use of lighter, high-speed 
locomotives and smaller cars for handling 1.c.l. and light 
freight movements, one other problem has been brought 
squarely to the front in the controversy over the views 
expressed in the interview with the railway freight traf- 
fic officer reported in our May number. There is now 
entirely too much damage done to the lading in freight 
cars because of shocks and- vibrations, and in the at- 
tempt to overcome this too much effort and expense are 
involved in the packaging of freight shipments. Better 
riding of freight cars is imperative if competition with 
motor carriers is to succeed. Fortunately research on 
the part of equipment supply manufacturers has dis- 
covered solutions to this problem. It is now up to the 
mechanical-department officers to make a careful check- 
up of these developments and, if found satisfactory, to 
recommend their adoption. In such an effort there is 
little doubt but that they will have the hearty support 
of the operating and traffic departments—at least there 
is an indication of this attitude in the statements made 
by an operating officer and a traffic-department officer in 
the reactions to the suggestions made by the railway 
traffic officer, as reported elsewhere in this issue. 


Inventories 
Redueed 


The striking reduction in railway inventories which has 
been made, particularly within the past year, is of dual 
interest to railway mechanical officers because of the 
direct bearing which this reduction has on their work 
and because in many instances they have been an im- 
portant factor in effecting the inventory reductions 
with attendant savings to the railways. 

It is estimated that the railroads of the United States 
had an inventory of $320,050,000 of unapplied stock 
on January 1, 1931, and that since that time a further 
reduction of approximately $10,000,000 has been made. 
The first figure mentioned is a reduction of $59,492,000 
over that of the previous year and $477,217,000, or 
over 58 per cent, less than the working capital tied up 
in materials at the end of 1920 when inventories 
amounted to $766,267,000. These striking reductions 
in inventory have been accomplished, of course, by re- 
duced consumption and declining prices during the past 
decade, supplemented by a vigorous and sustained drive 
on the part of railways through well-organized supply 
departments assisted by the effective co-operation of 
the using departments. 

Some of the most important items of maintenance-of- 
equipment supplies on hand for Class I railroads as of 
January 1, 1933, were locomotive and car castings, 
$19,300,000; wheels, tires and axles, $18,300,000; lo- 
comotive and car forgings, $10,400,000; lumber, $6,- 
250,000; electrical materials, $5,600,000; boiler tubes, 
dry pipes, etc., $4,600,000; bolts, nuts, washers, etc., 
$4,550,000. Air-brake material on hand was valued at 
$4,370,000; car and locomotive springs, $2,400,000; 
passenger-car trimmings. $2,050,000: etc. 
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So little repair work, relatively, was done during 
1932 that some roads were left with stocks which, on 
the basis of current consumption, would last several 
years. The possibility of still further reducing these 
stocks by making sure that they are used at all points 
where needed and, in some cases, possibly adapted to 
other uses than those for which they were purchased, 
constitutes an opportunity which the equipment main- 
tenance forces have of co-operating with the supply 
departments in saving money for the railroads. Inas- 
much as the coming months will undoubtedly see main- 
tenance operations increased, mechanical-department 
officers can also help by letting the supply departments 
know just as far in advance as possible of the materials 
needed for any projected programs of maintenance 
work, 


Sizing Things Up 
From the Inside 


Last month we inaugurated a series of interviews with 
railroad officers outside the mechanical department, on 
the possibilities of that department—in other words, try- 
ing to see ourselves as others see us. This month we 
publish the first of a series of interviews with men inside 
the mechanical department, commenting on some of its 
special problems. It was not our deliberate intention to 
start this series with an interview on the apprenticeship 
or training problem. Indeed, we had scheduled that 
subject well down the list; that is, until we more or less 
casually bumped into the man with the message. It 
was only then that we fully realized the emergency of 
the situation. The apprentice instructor in the inter- 
view cites three strong reasons why it is more important 
than ever that we restore up-to-date apprentice training 
methods at the earliest possible moment—indeed, it ap- 
pears that there is much that can be done even under 
present conditions to conserve the value of this work. 
What do you think of the suggestions made by the ap- 
prentice instructor? Now is the time for those of you 
who have benefited from modern apprenticeship methods 
to take up the cudgels in their behalf and see that they 
are not lost sight of in the midst of the baffling prob- 
lems with which we are now faced. 


Breakers 
Ahead?! 


Many significant things have been taking place in recent 
months. Steadily, if almost imperceptibly, the trend of 
business has been picking up. The gap between the 
weekly car loading figures, as compared to those of the 
previous year, for instance, has been closing for about 
eight months, except for a period during the bank mora- 
torium. Recently the car loading curve and the elec- 
trical production curve for the current year crossed above 
those of 1932. 

Drastic reductions of maintenance expenses on the 
railroads for the past three years have piled up a veri- 
table mountain of deferred maintenance. Past depres- 
sions indicate that as conditions better at the end of a 
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depression, car surpluses are quickly converted into 
car shortages. While the current records indicate a 
large surplus of cars and locomotives in good condition, 
contact with men on the firing line and intimately in 
touch with the equipment, indicates that these paper 
figures are far from an accurate gage of the real con- 
ditions. 

Always at the end of a depression the railroads have 
been seriously embarrassed with bad equipment condi- 
tions. It looks very much as if they were headed for a 
similar disaster. Now is the time for mechanical de- 
partment officers frankly to acquaint the executive of- 
ficers with the exact facts about the equipment and its 
condition, and to suggest concrete programs which should 
immediately be set in motion to put the equipment in 
proper shape to meet the requirements that will be made 
upon it in the near future. 


Unintelligent and 
Unjust Criticisms 


The report of the Coolidge Committee, excellent as it 
was, contained one statement which can hardly be justi- 
fied. “Nevertheless,” it stated, “it cannot fairly be said 
that railroad advance in applied science is abreast of that 
in other industrial fields. For example, the -improve- 
ments in Germany with stream-lined Diesel and electric 
trains of very light tonnage, maintaining schedules of 96 
miles per hour to offset motor transport, have no coun- 
terpart here. The committee has not found it practicable 
to make exhaustive studies of this subject, but,” etc., etc. 

The German train is of an experimental design and 
there is some question as to whether it will fulfill the 
expectations of its builders under actual service con- 
ditions. The announcement of the placing of an order 
by the Union Pacific for a three-car, stream-lined articu- 
lated train, capable of a maximum speed of 110 miles 
an hour, has attracted widespread attention. One news- 
paper cited it as an answer to the criticism of the lack 
of research in the Coolidge report. Such comment is, of 
course, ridiculous. The Union Pacific project has un- 
doubtedly been under consideration for a long time— 
certainly long before the Coolidge Committee report was 
written. 

Would it have been possible to build this train much 
before this time? Undoubtedly, no! The new design re- 
quires a combination of extremely light, high-strength 
materials, stream-lined design and an adequate power 
plant. The railways and railway equipment companies 
have done considerable experimenting in recent years 
with the light, high-strength materials and much progress 
has been made in the past year or two in the perfecting 
of these materials and their application to railway equip- 
ment. The rapid development of the airplane, with the 
urge for higher speeds and greater efficiency of opera- 
tion, has in recent years focused attention upon stream- 
lining, and intensive research in that field has more 
recently been carried over into the railroad field, where, 
of course, it is not of such relative importance. 

The general introduction of the rail motor car was 
slowed up for a long time because of the difficulty in 
developing suitable engines. It is true that units as 
powerful as those specified for the Union Pacific train 
have been in use for the last few years, but without the 
lighter materials and the stream-lining, it is doubtful if 
the power requirements could have been met even at this 
time. 

All things taken into consideration, therefore, it would 
appear that railway managements are about as pro- 
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gressive and place as much reliance upon scientific re- 
search as do those in other kinds of industry. This fact, 
however, will have little effect upon a large part of our 
population which has little understanding about railway 
practices but whose favorite indoor sport is to dogmatic- 
ally tell how they should be operated. 


High Thermal 
Efficiency 


On another page in this issue appears a description of 
the fourth in a series of locomotives developed by the 
Delaware & Hudson in an effort toward a progressive 
increase in thermal efficiency. In the matter of steam 
generation this locomotive does not differ materially from 
its three predecessors in the series. It carries a boiler 
pressure of 500 Ib. per sq. in., which is the same as that 
of the last of its three predecessors. In the matter of 
steam utilization, however, it involves, so far as is 
known, the first attempt at the employment of triple 
expansion in locomotive service. An overall thermal 
efficiency from the coal as fired to the drawbar of 12 
to 13 per cent is anticipated under the same road-test 
conditions under which the thermal efficiencies of the 
three predecessor locomotives have been established. 

The complete departure from precedent involved in the 
employment of the triple-expansion principle has required 
the utmost ingenuity in the selection and development 
of many of the details in this locomotive and many 
problems had to be solved which would not have existed 
in the design of a locomotive which conformed to the 
conventional single-stage expansiort principle. Prob- 
ably the most interesting of these are the use of a cor- 
rugated high-pressure steam pipe which provides for 
expansion flexibility without slip joints; the use of 
two pairs of cylinders driving on a single pair of main 
crank pins, and the use of poppet valves driven by a 
rotary-cam gear. None of these developments would 
seem to possess inherent difficulties in the way of their 
success. Corrugated pipes have been used in other 
fields; poppet valves driven by the rotary-cam gear have 
been extensively used on the continent of Europe. There 
is less precedent for coupling two cylinders to one crank 
pin; the two crank pins are under a heavy combined load, 
but not higher than has been employed before, with a 
single pair of cylinders. 

To those who are inclined to question the apparent 
complication and multiplication of parts in the design of 
this locomotive, it should be pointed out that something 
of this kind is involved in any attempt at utilizing boiler 
pressures much higher than those now generally accepted. 
Any attempt at material increases in pressures without 
increasing the number of expansion stages is imprac- 
ticable. The triple-expansion locomotive marks an at- 
tempt to attain the utmost in cylinder efficiency from a 
moderate raising of the pressure range. 

Assuming that the locomotive proves entirely suc- 
cessful mechanically—that is, that the new design pre- 
sents no undue operating or maintenance difficulties—its 
ultimate economic value will depend upon the relation 
between first cost of the locomotive, the effect of 
doubling the number of cylinders and related parts on 
the cust of maintenance and the comparative cost of 
maintenance of a valve motion which, in this country. 
is yet an unknown quantity, and the value of the saved 
fuel at the relatively low prices prevailing in America. 

In general, other economic factors under American 
conditions command more attention than fuel efficiency. 
The general improvement in fuel economy which has 
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been effected during the past decade has reduced the 
fuel bill to a point where locomotive maintenance has 
assumed greater relative importance. Furthermore, 
highway competition is effecting numerous changes in 
operating practice. The locomotive of the future must 
meet demands not only for high tractive capacity, but 
also for the high horsepower capacity needed to move 
freight at relatively high speeds. The.demand is, there- 
fore, not entirely for economy in operation, but for a 
type of motive power which will help in restoring traffic 
to the railroads which they have lost to the highways. 
Where both revenue and economy are involved, getting 
revenue is the factor which must take precedence. 


Where Are We Headed 
In the Shop? 


There are by far fewer railroad shops in the United 
States than there were five years ago. In the remaining 
shops there are considerably fewer employees than there 
were five years ago. That these two facts are true is 
due not alone to the effects of business conditions. Be- 
fore the depression started there were definite tendencies 
toward the concentration of locomotive repair work at 
the larger central shops with the consequent abandon- 
ment of many smaller and outlying shops which, because 
of obsolete equipment or disadvantageous locations, were 
not capable of doing their part in the maintenance pro- 
gram. Longer locomotive runs caused the abandon- 
ment of many engine terminals, and the tendency toward 
periodical inspection and repair work caused the closing 
down of many smaller repair points and the concentra- 
tion of work at the larger shops. As far as the ability 
to repair locomotives economically is concerned, there 
are still repair points representing an excess of shop 
capacity that could be abandoned in favor of further 
concentration. The situation as we have it now with 
respect to repair facilities is merely the result of the 
accentuation of a tendency due to business conditions 
which had already gained considerable momentum before 
the depression started. 

For three years mechanical officers and shop super- 
visors have been forced to direct their efforts in relation 
to shop policies toward making economies in main- 
tenance work to keep pace with a constantly falling 
volume of railway traffic. There are many indications 
at the present moment that the trend of affairs is about 
to be reversed and that those responsible for maintenance 
policies will be forced to adjust shop programs to an 
increasing demand for motive power. We need only 
look back a little more than ten years to get a pretty 
clear picture of what may happen. In 1922, discount- 
ing even the effects of the shopmen’s strike, the rail- 
roads experienced a situation where within less than a 
year the entire railroad picture changed from one where- 
in an excess of transportation facilities existed to one 
where a shortage existed. Even with the shop facilities 
then at the command of the railroads which, measured 
in the number of shops and the number of employees, 
was greater than it is today, the railroads were not in 
a position at that time to keep up with the demand for 
motive power by the use of their own repair facilities. 
While it is true that during the intervening decade new 
shops were built and older shops modernized to some 
extent, the maintenance facilities of the railroads in this 
country have not kept pace with the mechanical progress 
and development that has characterized industry in 
general. 

All of this raises a vital question as to what the main- 
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tenance policies of the immediate future may be. Will 
the remaining railroad shops be capable of carrying the 
load that it seems probable will presently be placed upon 
them? Will these shops under the new conditions which 
they are about to face be capable of maintaining modern 
motive power in a manner consistent with the economies 
that will be demanded of them in order to assure the rail- 
roads of profitable operation in the future? The cost 
of locomotive repairs represents the largest single item 
of operating expense of our railroads today in spite of 
the fact that there has been a consistent reduction in 
these costs. During the past two or three years it has 
been almost useless to suggest that certain changes and 
improvements might be made in the methods and facil- 
ities involved in locomotive repair work, particularly if 
such changes involve investment in new shop equipment. 
But the time has come when this problem must be faced 
squarely, or the railroads will have to meet the alterna- 
tive of rising repair costs in the face of demands for 
transportation facilities that may be difficult to meet. 
The abandonment of obsolete and inadequate shop 
facilities has been a step in the right direction. Having 
done this, the railroads must recognize that the larger 
shops where most of the work is now concentrated will 
be forced, in the future, to carry a greater load than they 
have ever carried before. Unless advance preparations 
are made by strengthening the weak spots in the shop 
equipment, the supervisors of many shops will find 
themselves unable to keep up with the demand for power. 


NEW BOOKS 


ERHALTUNGSWIRTSCHAFT BEI DER DEUTSCHEN REICHSBAHN 
(Maintenance Service on the German State Railways). By 
Dr. Ing.e.H. Peter Kuehne. Published by Verkehrswissen- 
schaftliche Lehrmittel Gesellschaft, M.B.H., Voss. Str. 6, 
Berlin, W 9, Germany. 538 pages, 238 illustrations. Price, 
cloth bound, 30 M. 


Dr. Kuehne, in co-operation with other railway officers. 
has written this book in an effort to explain the present 
standards of maintenance on the German State Rail- 
ways. Following a short historical review, the idea and 
purpose of systematic maintenance is discussed, also the 
relationship between maintenance management and im- 
provements. Chapters III and IV describe the accumu- 
lation of work, its distribution, and the size and con- 
struction of workshops. Another chapter deals with 
the principles of the work done in a repair shop, its 
cost and quality. Chapter VI describes the organiza- 
tion of a locomotive repair shop; Chapters VII and 
VIII, the modern technical equipments, rules, and plans 
of work in the locomotive, car, telegraph, signal and 
other shops of the railway, and Chapters IX and X, ap- 
proved installations in railway shops and the providing 
of power for these shops. Chapters XI and XII illus- 
trate the influence of car design on maintenance expense 
and the importance of standardization. Chapters XIII 
and XIV are devoted to the management of workshop 
districts in general and repair shops in particular. In 
Chapters XV and XVI Dr. Kuehne discusses the main- 
tenance of equipment in operation and gives statistics 
of the work shops. Important service regulations are 
given in Chapter XVII and Chapter XVIII deals with 
man’s adaptation to maintenance service and his task. 
The book contains numerous charts and facsimile repro- 
ductions. 
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Why the 
Difference? 


To THE EDITOR: 

Many large shops bore engine-truck and trailer brasses 
on a horizontal boring mill, but there is a variety of 
practices at the smaller points. One shop bores them 
on the vertical boring mill using U-clamps, long bolts 
and wooden blocking to secure them to the table. An- 
other shop bores them on the vertical mill but uses a 
special fixture to hold them square and secure. A third 
shop does this work on a large drill press fitted with a 
bar with micrometer adjustment cutters. Still another 
shop uses a homemade horizontal mill built out of an old 
lathe. The compound rest on this lathe is replaced by a 
substantial planer chuck, adjusted by the hand cross-feed 
and fed under the tool by the power feed of the lathe. 
This machine, although mostly shop built, is well made 
and is used to advantage on many of the lighter jobs 
done on the horizontal mill. 

Here we have an example of several different ways to 
do the same job, some very inefficient. A further investi- 
gation showed that at some outlying points these brasses 
were applied without being machined at all. The brasses 
were poured full of babbitt while held up to the journal 
on jacks, using the journal itself as a mandrel, and then 
filed and scraped to a good bearing. The same wide 
variation in practice is found in connection with nearly 
every job done in a railroad shop, even in different shops 
on the same system. It seems to me that a free exchange 
of ideas among railroad shop men would be of advantage 
to everyone. Why should such wide variations in prac- 
tice exist where the same job is concerned? 

A READER. 


Do Safety Laws 
Need Amending? 


To THE EDITOR: 


When the United States Safety Appliance Law was 
enacted by Congress on March 2, 1893, and amended on 
April 1, 1896, it was for the sole purpose of promoting 
safety of employees and travelers upon railroads by com- 
pelling common carriers engaged in interstate commerce 
to equip their cars with safety appliances which would 
eliminate certain hazards to employees or passengers 
when getting on or off cars or to prevent injuries to 
employees while handling cars in the performance of 
their duty. 

To keep the railroads on the alert the I. C. C. also 
employs inspectors who frequently visit terminal yards 
accompanied by either the inspectors, a foreman or other 
railroad employee, and make an inspection of from 100 
to 300 cars. Defects discovered at that time are known 
as “reportable defects” and the railroad is never penal- 
ized for failure on the part of the car inspector to detect 
them. The railroads usually discipline the employee 
whose duty it was to find this defect, thereby impress- 
ing upon the individual and the other inspectors in that 
terminal the importance of seeing and correcting any 
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defects that may be discovered on safety appliances. 

The railroads are penalized by the I. C. C. when a car 
bearing a defect is moved from one terminal to another. 
For each such defect noted the railroad company is sub- 
jected to a fine of $100. A train can have one or more 
penalty defects and the amount of the fine is, of course, 
based accordingly. 

Usually two I. C. C. inspectors make the inspection 
for penalty defects and will not, under any circumstances, 
permit a representative of the railroad company to accom- 
pany them. When the case comes up in the United States 
District Court the railroad must necessarily plead guilty 
to the offense and pay the penalty. In such cases as 
this is not the I. C. C. actually disregarding the law in 
permitting a car having a penalty defect, which the law 
defines as one liable to cause personal injury to a railroad 
employee or a traveler, to remain in service? 

A case recently occurred where a car was discovered by 
an I. C. C. inspector with the side handhold loose at 
the top. The bolt holding it to the car side had the nut 
missing on the inside. The I. C. C. inspector made a 
report of the defect to Washington where preparations 
were made to collect the fine. In the meantime the car 
was moved out of the terminal where it was found by 
the inspector. At an intermediate point, after leaving 
the originating terminal, one of the trainmen had oc- 
casion to board this car and in doing so used this de- 
fective handhold which, to all outward appearances, was 
in good condition. It pulled outward and caused the 
trainman to lose his balance. He suffered a painful 
but, fortunately, not a serious injury. During the in- 
vestigation that followed it was discovered that while 
the railroad company’s inspector failed to find and cor- 
rect the defective handhold, which would have prevented 
the injury, the I. C. C. inspector did detect it, but 
he did not call it to the attention of the railroad or have 
it repaired, resulting in an injury to one of the com- 
pany’s employees. 

Possibly we need another amendment to the law. 

Car-KNOCKER. 


Brake shoes stored as shown are easy to get at and lend 
neatness to the storage yard—No blocking is used 
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With the 


Car Foremen and Inspectors 


Car Inspeector— 
Or Pack Mule? 


By H. K {Allen 


HE saying “A good workman never complains of 

his tools” was probably the brain-child of some- 
one who was well acquainted with the amount of equip- 
ment that a car inspector is expected to carry about 
on his job. 

We car inspectors cannot afford, nor do we dare 
complain because of the fact that we must load our- 
selves down, like a hayburner in a coal mine, with 
miscellaneous books, instruction pamphlets and other 
equipment with which to do our work. 

Regardless of our experience or our knowledge of 
current rules and instructions we cannot memorize 
specific cuts or diagrams in the A. R. A. book of load- 
ing rules. When we run across an unusual load we 
must refer to our loading rule book and satisfy our- 
selves that the load is secured properly and that there 
has been no deviation from standard practices. For this 
and many other reasons we must have a copy of the 
loading rules in our possession at all times. 

The A. R. A. rules of interchange are much more 
easily remembered.. However, there is always the 
chance that an argument may arise at the interchange 
track concerning the delivery or acceptance of a car 
and the rule book is a very handy and convincing article 
to have along at that time. 

Instructions contained in the Tank Car Specifica- 
tions and the Safety Appliance Manual are somewhat 
difficult to remember, at least I have found this to be 
true. It is there- 
fore necessary to 
carry these along 
for convenience. 

Car inspectors 
who inspect cars 
for movement over 
territories where 
clearances are re- 
stricted must see 
that all high cars 
or cars on which 
commodities are 
loaded in excess of 
clearance dimen- 
sions are carded 
properly and the 
yardmasters and 
conductors in 
charge of the trains 
on which they are 
to be moved are 
notified. Cars will 
also be found that 
must be re-routed 
in order to divert 
them from terri- 
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tories where there are bridges, tunnels, etc., that will not 
permit clearance. For ready reference, a copy of the 
clearance tables must be carried together with a supply 
of routing or clearance cards one of which must be at- 
tached to each side of the car and one given to the con- 
ductor in charge of the train so that he can attach it to 
the waybill. : 

Should it be necessary to make minor repairs to any 
car which is being inspected, items such as brake shoes, 
knuckle pins, cotter keys, bolts and nuts must be recorded 
on a billing repair card in order that the car owner, 
should the repairs be made to a foreign car, can be 
billed properly. Then after we complete our inspection 
of a train an inspection card must be made out for use as 
a record in the car foreman’s office. Here are two more 
items we must carry. 

When cars are being inspected the car inspector must 
apply either a loaded or empty certification card to in- 
dicate that, if empty, the car is suitable for loading 
without further inspection; if loaded, to certify that the 
car is free from defects which would prevent its safe 
movement to destination without a further inspection. 
In the case of empty cars a careful inspection of the in- 
terior must be made and a commodity card applied to 
each side of the car indicating the commodity for which 
the car is suitable. This inspection calls for the use of 
two additional items. 

Should a car be found with defects which necessitate 
shopping it to the repair track a bad order card must 
be applied. These cards are usually printed on both 
sides. One side for empty cars and the other for “shop 
when empty.” Then there is another card for loaded 
cars with the reverse side for “transfer of contents.” A 
supply of these cards must be carried by the inspector 
for one of the most 
important duties he 
has is that of shop- 
ping out bad-order 
cars or cars that 
are not in safe and 


serviceable condi- 
tion for movement 
in trains. 


On most rail- 
roads it is manda- 
tory that a copy of 
the safety rules be 
carried on the per- 
son of all em- 
ployees. Car in- 
spectors, belonging 
to a group of em- 
ployees whose 
duties are more 
or less hazardous, 
must not only have 
these instructions 
in their possession 
but must be thor- 
oughly familiar 
with them and ob- 
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serve them at all times while performing their duties. 

In yards and terminals where refrigerator cars are 
loaded it is the duty of the car inspector to take the 
temperature of the interior of the car before it is loaded. 
This he must report on a designated form to the yard 
foreman or agent. Then too, he must take a record of 
the position of the vents and plugs and record this in- 
formation on the same form and for the same purpose. 

It is well known that a car loaded with a piece of 
pivoted machinery must be given an exceptional inspec- 
tion. This is also true of locomotive cranes traveling 
on their own wheels. These must be checked closely 
to see that the swinging portion is secured in accordance 
with instructions contained in the loading rules, that 
is, with rods of standard dimensions to prevent any part 
from swinging out over the adjacent track and causing 


What Is on the Mule’s Back ? 


A. R. A. loading rules A. R. A. wheel defect gage 
A. R. A. interchange rules Coupler contour gage 
Tank car specifications Inspector’s lamp 

Safety appliance manual Electric flash lamp 


of clearance tables Switch key 
Billing repair cards Thermometer 
Defect cards Packing knife 
200 inspection cards Oil can 
Commodity cards Pinch bar 
50 Bad-order cards Air hose gaskets 
Railroad safety dept. rules 1%-in. pipe wrench 
Refrigerator car reports 1%-in. solid die (pipe) 
Pivoted machinery cards Chisel 
Hammer Piece %-in. pipe, 6-in. long 
Pencils Nuts 
12-in, rule Cotter keys 


Tape measure Mirror (band) 


a serious accident. If, after a careful inspection, the load 
or machine is found to be in proper condition for move- 
ment a pivoted machinery card, as shown in the A. R. A. 
loading rules, must be attached to each side of the car 
to indicate that it has been inspected and found secured 
in accordance therewith. 

A car inspector without a hammer would be as bad 
as a ship without a rudder. Likewise he must carry a 
pencil for use in preparing reports and signing forms. 
A rule and tape measure for obtaining the dimensions of 
safety appliances and other parts and for measuring the 
height and width of cars and lading must be carried. 

In obtaining the height of couplers I have found that 
a piece of ordinary white twine with a weight such as a 
nut or small bolt attached at each end makes an effective 
straight edge when thrown across the rail, and eliminates 
the use of a coupler-height measuring stick. 

We must carry an A. R. A. wheel-defect and coupler 
contour gage. Also a hand mirror for use in detecting 
flaws or fractures in parts where the light must be re- 
flected or where it is not possible to make an inspection 
otherwise. 

With the exception of those inspectors having a day- 
light job we must be provided with an inspector’s lamp 
and while this may be attached to the belt when not 
actually in use its rays must be directed to individual 
parts of acar. Where it is necessary to make inspection 
of cars containing explosives or of tank cars containing 
gasoline or other high volatile commodities it is necessary 
to use an electric flash light. Not knowing when we will 
run across such a car, we must carry an electric flash 
light with us. A switch key for use in unlocking the 
repair-track switch locks after completing our inspection 
and a thermometer for taking the temperature of re- 
frigerator cars are among the other miscellaneous 
articles which we must carry. 

I happen to be located in a terminal yard where only 
one car inspector is employed on each shift, no box 
packers and oilers, air brake inspectors or repairmen be- 
ing stationed here. I must make such minor repairs as 
are found necessary to safeguard the movement of the 
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cars, inspect and treat the journal boxes requiring at- 
tention, test the air brakes and make the final inspection 
of all cars which are despatched on the eight-hour shift 
on which I work. 

This makes it necessary for me to carry along a 
packing knife so that I can set up the packing in the 
journal boxes and an oil can to apply free oil to those 
journal boxes in which the packing appears to be dry 
and in need of additional lubrication. 

For the reason that many box car doors cannot be 
opened or closed without the use of a pinch bar and the 
fact that the bar can also be used to good advantage 
when repairing brake-beam hangers, etc., I find it es- 
sential to have one along. 

Frequently, when coupling up air hose it will be found 
that the gaskets are missing or, when the brake pipe is 
charged, many leaks develop at the hose connections due 
to worn air-hose gaskets. A supply of these must be 
carried. 

Where broken brake pipes are found, especially on 
cars in which perishables have’ been loaded, it is neces- 
sary to make immediate repairs. Therefore a pipe 
wrench, a 1!4-in. solid die and a chisel for gouging out 
the broken pipe from the sleeve is required. 

For spreading cotter keys, especially in draft keys, 
we are provided with a piece of ¥%-in. pipe, about six 
inches long, which has been ground off on the end. This 
is a very handy tool and is much lighter to carry than a 
chisel. 

A few of the smaller size nuts and several cotters and 
split keys usually find their way to the pockets of the car 
inspector for there is seldom a train on which he is at 
work that he does not have need for these things. 

Summarizing the different items which we are in- 
structed to carry along we find that the books of A. R. A. 
rules and other instructions above enumerated, a total 
of six, will fill up the hip pockets of the trousers very 
nicely and leave no room for anything else. 

Fifty ‘bad-order, or shop cards are usually sufficient 
to carry along on one trip from the car inspector’s shanty 
so I keep them in the left side pocket of my top-coat. 
However, I must carry at least 200 certification cards 
to last me one trip and carry them in the right side 
pocket of my top-coat. The billing repair cards and 
inspection records are carried in the inside pocket of my 
top-coat which accounts pretty well for all of the room 
available in this piece of wearing apparel. 

A canvas vest, provided with four pockets, two near 
the top and two at the bottom, must be worn to take care 
of the routing, commodity and pivoted-machinery cards, 
together with the temperature records. 

Now with 19 other items, including a car inspector’s 
hammer, lamp, mirror, etc., strapped to different parts 
of the body or carried in the hands, we are ready to do 
a marathon down one side of a 100-car train, take down 
the blue flag and light and return to the head end, remove 
the flag, light and switch lock so that the engine can 
couple on. We are then ready for the terminal test of 
the air brakes. 

At this time the yardmaster comes yelping on the 
scene and starts wondering out loud, in language used 
principally by yardmasters, when the train is going to 
get moving. Another trip must be made to the rear end 
to see that all of the brakes have applied, then the release 
signal and the OK from the rear and we start on the 
next train. 

How different we old timers find these days of modern 
inspection methods from those when it was only neces- 
sary to have a hammer, wheel gage, a rule and a lamp 
together with a handful of bad-order cards! 
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T is a well-known fact that the 
lugs cast as an integral part 
of many types of cast-steel truck 
side frames which serve as a hinge 
for journal-box covers are subject 
to wear in service. After these 
side frames have been in use for 
several years it is not uncommon 
to see these hinge lugs worn all the 
way through with the result that 
the covers work loose and are fre- 
quently lost. The upper picture 
of the two shown at the right on 
this page gives a good idea of the 
way these frames often look when 
they are removed from a car for 
repairs. The General American 
Tank Car Corporation, Chicago, 
which operates a number of cars 
with side frames of the type illus- 
trated, has developed an interest- 
ing method of repairing the frame 
hinge lugs by welding. First, the 
worn lugs are cut off flush by 
means of an oxyacetylene torch. 
New cast-steel lugs are then set in 
the proper place and electrically 
welded. The lower picture shows 
three such side frames with the 
new lid hinge lugs all ready to be 
returned to service. 
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Overhauling Door- 
Cheek Springs 


ASSENGER-CAR_ door-check springs become 
bound with caked dirt and dried oil and it is de- 
sirable to clean between the coils. This may be quickly 
done by means of the device shown in the illustration. 
The spring is dropped into the cylindrical socket 
shown and a crank arm with lug is inserted in it, en- 


Convenient device for overhauling door-check springs 


gaging the end of the coil spring. A few twists of the 
crank winds up the spring and opens up the turns. The 
crank is held in position by a ratchet lock and a jet of 
steam from the attached hose quickly cleans this spring. 
It is then dried and oiled and placed in the proper 
operating position. 


Steam Hose 
Testing Rack 


N actual test under working pressures of steam is 

the only reliable means for determining the real 
condition of steam hose. To make such tests, a sub- 
stantial testing rack, designed to accommodate either 
rubber or metallic hose, has been developed at one pas- 
senger shop, as indicated in the illustration. This par- 
ticular view shows a metallic hose ready for test. 


Steam is brought into the shop through an insulated 
pipe line and shut-off valve and fittings are arranged for 
quick and convenient coupling of the steam hose. A tee 
attached to the end valve threads of the hose has a bleed 
valve to expedite the escape of air, and the small pipe, at 
the same time, provides a wrench handle for applying 
and removing the tee quickly. 

The steam hose and fittings rest on a special wooden 
rack covered with sheet iron and having a slight tilt 
to the rear with a drainboard arranged to carry off any 
condensation. 


Reelamation of 
Metallic Steam Hose 


ITH the widespread use of metallic steam hose 
on passenger cars, involving higher initial invest- 
ment than for rubber hose, the importance of economical 
maintenance becomes of vital interest. It is, of course, 


not economy to scrap all of the original parts when an 


Jig and tools used in reclaiming parts of metallic 
steam-heat hose 


inexpensive repair job will make them serviceable again. 

The greatest strain and wear is at the gasket sockets 
and pivot points. A brazing torch can be used, however, 
to build these up again when they fall below the con- 
demning limit and an inexpensive reaming operation will 
re-establish original dimensions. In the background of 


Steam connection and table for the convenient testing of rubber or metallic steam-heat hose 
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the above illustration, an elbow is shown placed in a jig 
after the interior of the gasket sockets has been, built up 
by brazing. A reamer (shown resting vertically on the 
jig) is used in a drill press to refinish the socket. 

Immediately in front of this jig are three angle units. 
The one on the left has a pivot pin broken off. The one 
in the center has a new pin brazed on, and the one on the 
right has the pivot machined to the proper dimensions by 
the finishing tool shown beside it. This tool consists of 
an old drill socket in which a steel cutting edge of proper 
contour has been fastened so that the machine operation 
is performed on a drill press. 

In the foreground of the illustration is shown a No. 
310 head. The portion at A, dented by striking with a 
hammer in coupling, has been built up by welding so that 
it can be ground off to its original contour. The reamer 
shown at the right is used to true up the gasket seat. 

These four simple jigs and reamers are all the tools 
necessary to reclaim otherwise scrap parts, and maintain 
metallic hose in good condition without expensive re- 
placements. 


Spray Gun with 
Simplified Control 


N the Type MB spray gun, which the DeVilbiss Com- 

pany, Toledo, Ohio, has recently placed on the mar- 
ket, two new features are of interest to spray-gun users: 
A new air trigger design which insures easier operation, 
and an improved, unrestricted air passage arrangement 
which is said to provide better atomization. In the 
Type MB spray gun it is no longer necessary to exert 
finger pressure on the trigger of the gun to overcome 
the tension of strong springs, the “Feather Touch” con- 
trol making it possible to keep the gun in action with- 
out undue strain on the hand of the operator. This ease 
of operation is provided by an air piston which relieves 
the spring tension on the fluid needle when the air 
valve is open. This permits the use of strong spring 
pressure to close the needle, yet the trigger pull need 
be only strong enough to open the air valve. The trigger 


DeVilbiss type MB spray gun 


pull does not compress the strong needle seating spring, 
this being accomplished by means of air pressure and 
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without any unusual effort on the part of the operator. 

The unrestricted air passage in the Type MB gun 
permits a greater volume of air in the head, resulting in 
atomization at a lower air pressure. The air in this 
gun is distributed evenly in the cap, reducing to a 
minimum excess fumes and the waste of painting ma- 
terials. The lower air pressure at which the gun operates 
contributes to a more even finish. 

This gun has an improved ball and cone principle 
which assures the proper concentricity of the fluid tip 
and the air cap, as well as a protection for the surfaces 
of contact against wear. The proper spacing and aline- 
ment of nozzle parts is thus maintained. Another feature 
of this gun is the graduated spray width adjustment 
which has been accomplished through the addition of 
larger air passages in the port openings so that a greater 
volume of air is available at the point where the spray- 
ing is done. Graduations which are clearly visible to 
the operator permit control of the width and character 
of the spray. The removable spray head, which is a 
feature of DeVilbiss spray guns, has been further sim- 
plified so as to visualize the cleaning of the head as well 
as the changing from one material to another. 

The body of the gun is constructed of a heat-treated 
aluminum alloy forging with either a brass or aluminum 
spray head barrel. The connections on the Type MB 
gun permit its use with any spray-painting outfit now in 
use. 


Hook Link for 
Connecting Chains 


N indispensable piece of equipment for the wreck- 

ing train or for shop use is the “hook link” shown 

in the accompanying photograph. The hook link can be 
used any place that the chain hook is used and while 
there is always a liability of the chain hook slipping due 
to straightening out this is entirely eliminated by 
the hook link for the reason that the more strain placed 


A link that closes under load instead of opening 


on it the more rigid it becomes as it will close instead 
of opening. 

The links are very easily manufactured. A large 
welded link is placed in a forge and heated sufficiently to 


form around a piece of round iron of the thickness of 
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the chain with which it is desired to use the hook link. 

Another advantage is that chains on which hooks are 
attached cannot be forced through small openings 
whereas with the hook removed the chain can be entered 
into small openings and both ends fastened after it has 
been made taut. 

These links are useful in chaining trucks to cars or 
tenders during derailments, for chaining up cars out on 
the line or for bundling up piles of rail or other scrap. 


Deeisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Car Damaged Due to 
Coupler Pulling Out 


Shippers Car Line car No. 11558 was damaged in a 
switching movement on the Texas & Pacific at Browder, 
Tex., on August 16, 1931. The car was repaired by 
‘the T. & P. and a bill rendered against the owner, in 
amount of $93.54. The owner contended that the 
damage was the result of improper handling and sub- 
mitted as evidence a statement of an eye-witness which 
indicated that the switching locomotive was handling a 
cut of 41 cars, 21 of which were next to the engine 
with the air working, and the other 20 with the air 
cut out and that the car in question was 31 cars from 
the engine which was being handled by the fireman who, 
in making a stop, made an emergency application, pull- 
ing the coupler, end sill and side sills out of the car 
and causing certain other damage to the amount men- 
tioned. The T. & P. refused to cancel the charges as 
requested and in its statement said that an investigation 
of the conditions surrounding the damage disclosed the 
fact that the locomotive was handled at the time by a 
qualified engineman and that there was no irregular 
handling, no derailment, or Rule 32 conditions involved. 
The Arbitration Committee rendered a decision on No- 
vember 4, 1932, to the effect that “This car was not 
damaged under any of the provisions of Rule 32 and. 
therefore, the car owner is responsible.” —Case No. 
1710, Shippers Car Line Corporation vs. Texas & 
Pacific. 


Defect Card for 
Wrong Size Coupler 


On December 23, 1930, the St. Louis-San Francisco 
requested from the Terminal Railroad of St. Louis a 
defect card for a wrong size coupler which it claimed 
was applied by the Terminal to St. L.-S. F. car 125237. 
Joint evidence executed by the St. L.-S. F. inspector was 
attached. A billing repair card covering correction of 
these wrong repairs at Yale, Tenn., dated October 23, 
1930, and also T. R. R. A. billing repair card covering 
repairs made at East St. Louis, Ill., September 17, 1930, 
were also attached. In an exchange of correspondence 
the Terminal Railroad definitely declined to assume re- 
sponsibility, claiming that it had applied the proper size 
coupler. In its statement of fact the Terminal Railroad 
said that it had applied a second-hand 5-in. by 7-in. shank 
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coupler to one end of the car in question on September 
17, 1930, and that between then and September 28, 1930, 
several movements involving the Frisco and other lines 
had been made without any exceptions being taken to 
the coupler. It also stated that the first evidence sub- 
mitted showing the presence of a wrong coupler in the 
car was dated October 19 at Memphis, a month after 
the Terminal Railroad had made repairs and after the 
car had repeatedly moved in interchange to and from the 
Frisco and other companies without any exceptions be- 
ing taken and that the first inspection record noting the 
presence of a wrong coupler showed that there was then 
on the car a new coupler, whereas the Terminal Rail- 
road had applied the second-hand coupler to the car and 
so charged it. Under the circumstances the Terminal 
Railroad stated that it-could not see where any evidence 
had been produced to connect that company with the 
application of a wrong coupler to the car. The Terminal 
Railroad cited the provisions of Rule 12, with particular 
reference to the necessity of obtaining joint evidence 
within 90 days as the basis for declining to honor the 
claim. The St. Louis-San Francisco contended in its 
statement that its inspection of this car at Yale, Tenn., 
on October 25 disclosed the fact that a non-standard 
coupler had been applied to the car and joint evidence, 
properly executed, was signed by a representative of that 
company and the chief interchange inspector. The wrong 
repairs were corrected at that point on October 30, 1930. 
The St. L.-S. F. contended that inasmuch as joint evi- 
dence was properly executed and obtained within the 
time limit and that wrong repairs were immediately cor- 
rected, it was justified in rendering a bill against the 
T. R. R. A. inasmuch as that road had not issued a defect 
card within 60 days. 

The Arbitration Committee, in a decision rendered 
November 4, 1932, said that: “Joint evidence of wrong 
repairs is final and claim of the St. Louis-San Francisco 
is sustained. Decision No. 1626 is parallel.”—Case No. 
1711, Terminal Railroad Association of St. Louis vs. 
St. Louis-San Francisco. 


Rivets driven with a pinch-bug type of riveting machine at 
the Milwaukee (Wis.) shop of the C. M. St. P. & P. 
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Back Shop and Enginehouse 


Running Floating Bushings 
Successfully 
By G. Dempster* 


T HE successful running of floating bushings in main 
rods and main connections of side rods has been 
more or less a problem and, although many railroads, 
especially the larger ones, have solved the problem and 
are running them successfully, some, after trials, have 
discarded them as impracticable while some are still 
having their troubles. 

New locomotives with 24-in. by 28-in. cylinders, carry- 
ing 200 Ib. of steam, superheated, and equipped with float- 
ing bushings in the back ends of main rods and main 
connections of side rods, were purchased from the build- 
ers several years ago by the Alabama, Tennessee & 
Northern. The life of these bushings varied from 4,000 
to 18,000 miles, with an average of about 10,000 miles. 
Failure after failure occurred on account of the bushings 
cracking or breaking into pieces, causing a heavy ex- 
pense for renewals, to say nothing of the delays to trains. 

The manufacturers of the bronze castings from which 
the bushings were made and the builder of the loco- 
motives were called upon for relief. At the suggestions 
of both, a change was made in the design from a grooved 
to a perforated bushing and a higher grade of bronze 
used, but still with far from satisfactory results. The 
builders finally furnished a new set of tough steel bush- 
ings and a set of special bronze bushings and an en- 
gineer to supervise the installation. It was necessary to 
renew the main-rod bushings after about 25,000 miles 
and the side-rod bushings after about 35,000 miles on 
account of being worn beyond the limit allowed by the 
federal inspection rules. 

On the bushings that had failed and those that had 
worn out after unsatisfactory mileage, abrasions were 
found inside the bore while the outside was perfectly 
smooth, which indicated insufficient lubrication on the 
inside. 


* Master mechanic, Alabama, Tennessee & Northern. 


Bronze 
Floating Bushing 


The following method of preparation as used by some 
other railroads was tried, but did not prove entirely 
satisfactory. The outer bushing (of steel or gun iron) 


‘had, on the outside, around the bushing, and connecting 


with the hole from the grease plug, a groove, 114 in. 
wide and % in deep. On the inside of this bushing were 
four grooves, 4 in. wide and 1⁄4 in. deep, equally spaced 
and extending across the bushing to within % in. of 
the ends, every groove being connected with the outside 
groove by a ¥%-in. hole. The bronze bushing was per- 
forated with 14-in. holes in rows around the bushing, 
these rows being from %-in. to 1 in. apart, with twelve 
perforations to the row, alternate rows being staggered. 
This left, across the bushing between perforations, 24 
blank spaces 34 in. to % in. wide, and as the groove 
inside the steel bushing was only 1⁄4 in. wide, it can 
readily be seen that should the groove come directly 
over the blank space when the grease plugs were screwed 
down, no grease could reach the inside of the bronze 
bushing. This would allow the bronze bushing to become 
dry on the inside, causing a hot and cut bushing, the ex- 
pansion possibly causing it to become tight in the stee! 
bushing, losing the benefit of the floating feature and 
the life of the bushing being materially shortened. Blank- 
ing the grooves could occur as readily with the four 
equally spaced grooves as they would divide equally in 
tke 24 equally spaced blank spots and, should one groove 
be blanked, all would be blanked. 

The method as finally adopted was as follows: in lay- 
ing out the cross grooves inside of the steel bushing 
the bushing is divided into four equal parts, the first 
groove is made central with the line as laid out, the 
second is made 1⁄4 in. off the center line, the third 14 in. 
off the line, and the fourth % in. off the line. With this 
arrangement there are always at least two grooves open 
to the perforations so that the lubricant can reach the 
inside of the bronze bushing regardless of the position 
of the bushing when the grease plugs are screwed down. 
No change was made from the original method of pre- 
paring the perforated bronze bushing. 

In preparing the steel bushing it is ground to a per- 
fectly smooth surface inside. In the absence of a grinder 
for the purpose, this is done before the bushing is re- 
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The holes and grooves in this bushing are so located as to prevent stoppage of lubrication 
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moved from the lathe by using a shop-made holder and 
spindle for a small grinding wheel, this holder being 
bolted to the carriage of the lathe after removing the 
tool post and driven by a small pneumatic tell-tale motor. 
Running the grinder through the bushing two or three 
times as the lathe is revolving slowly and using the car- 
riage for feeding, the grinder makes an excellent job 
which takes only a few minutes. After cutting the cross 
grooves, the bushing is pressed into the rod at about 25 
tons pressure, care being taken to place the bushing in 
such position as not to have the direct point of thrust 
in line with the groove. 

The bronze bughing is bored to as close a working fit 
as is possible on the crank pin. The outside is turned to 
W4 in. smaller than the bore of the steel bushing and only 
Wo2 in lateral play allowed instead of the recommended 
342 in. for expansion. The bushing is applied solid and 
not split in any manner as is practiced by some railroads 
to take care ot expansion, although this split might be of 
some benefit as a means of getting the grease to the 
inside of the bushing. 

Other methods than that as shown here are in use 
and are evidently serving the purpose satisfactorily. It 
is not the intention of the writer to criticize or condemn, 
but I feel that this simple method might appeal to those 
who are having, or have had, trouble with floating bush- 
ings and might prove of interest to others, as it has 
“turned the trick” in this particular case, with the result 
that at 55,000 miles the side-rod bushings, on first in- 
spection, were found to be worn less than % in. and 
the main-rod bushings less than %4 in. and the life of 
the bushings increased from about 10,000 miles to more 
than 100,000 miles, or over 1,000 per cent. The point 
the writer wishes to stress is that, after getting a good 
grade of bronze, proper lubrication, regardless of the 
method of preparation used, is the prime factor in the 
life of the bushings. 


Straight Gap 
Welding 


HE Metal & Thermit Corporation, New York, has, 

in a measure, gone into competition with itself by 

introducing an electric welding process known as Murex 

straight gap welding. It does away with the need for 
“veeing” or grooving of plate edges. 

Heretofore it has been the practice to bevel the edges 


Arrangement of plates and backing 
strip for straight gap welding of a 
12-in. seam in a 134-in. plate 


of plates to be welded and the narrowest bevel con- 
sidered possible was 12 deg. on each plate, making a 
total included angle of 24 deg. When the bevel angle is 
made smaller than this, the metal which is filled in 
undercuts the sides of the plates and causes pockets to 
be formed from which slag cannot be removed. 

With the straight gap method, square-edged plates are 
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lined up with the welding edges parallel and with a steel 
backed strip % in. thick or heavier to close the bottom 
of the gap. The space between the plates varies ac- 
cording to the size of the electrodes used. 

The welding wire has a heavy mineral coating which 
effectively keeps oxygen and nitrogen out of the weld. 
The deposited metal passes through the arc in a fine 
spray without spattering and without abrupt momentary 
changes in the current flow. It is deposited in the gap 
with a fillet at either edge and without the formation of 
pockets in the plate edges. The slag is extremely brittle 
and is easy to remove. 

With this process, a relatively small amount of metal 
is required to fill the joint. It is suitable for plates up 
to 4 in. in thickness. Smooth even deposits of unusual 
high tensile strength and ductility are obtained con- 
sistently. 


Difficult Pipe Bends Made 
With Special Table 


N the fabrication of the preheater and superheater 

coils for the steam-heat boilers of Pennsylvania 
electric locomotives a rather difficult job of pipe bend- 
ing is involved not only because of the necessity of ac- 
curacy in bending, but also because of the short radii 
of some of the bends. The coils, as shown in Fig. 1, 
consist of two reversed coils of 134-in. and 2-in. extra 
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Fig. 1—The preheater and superheater tube 
are in the form of a reverse bend 


strong wrought iron pipe, having minimum bends of 
5 in. and 734 in. radii, respectively. When instructions 
were given the Juniata shop at Altoona, Pa., to make up 
a number of sets of these coils, the pipe department at 
that shop developed a bending table that made it pos- 
sible, with a proper heating practice, to produce coils as 
symmetrical and even as though they had been formed 
in a special forming or rolling device. 

Fig. 2 shows the important details of the bending 
table and the advantages of this device over the common 
table or bench vise are apparent. A large part of the 
actual saving in the cost of production as compared with 
the bench vise method resulted from the elimination of 
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the necessity for the workmen continually to check the 
contour of the pipe with templates as the bending 
proceeded. 

The table is so laid out that the positions of the pins 
give the correct contour of coils which results in a 
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Fig. 2—Details of the special pipe-bending table 


further saving in the assembling of these coils to the 
boiler lids. 

When forming 2-in. coils the 2-in. sleeve is set in a 
recess on the top of the table. The four 5-in. clamp 
bolts are held together by being welded to a 4¢-in. steel 
plate and are raised up through the holes in the sleeve 
clamping lugs and tightened to hold the sleeve securely 
in place. Heat is then applied to the pipe by an oxy- 
acetylene heating torch and the guide pins inserted in 
the holes in the table as the heating and bending of the 
coil progresses. When forming the 1%-in. coils the 
sleeve for the 2-in. coil is removed and the clamp bolts 
are permitted to drop on the safety pin through the 
safety angle irons which are welded to the bottom of 
the table. The 11%4-in. pipe sleeve is then applied and 
the bending continued in the same manner as for the 
2-in. coils. 


Roller Bearings Applied 
To Trailer Trucks 


WING to increased train speeds and severe operat- 

ing conditions, a midwestern road recently ex- 
perienced considerable trouble with hot trailer journals 
on a group of 4-8-4 type locomotives. This trouble was 
apparently accentuated by a ruling which reduced per- 
missible lateral play on No. 1 locomotive trailer wheels 
to one in. The decision was made to remedy the trouble 
by the application of Timken roller bearings and this 
work was done at the railroad’s principal back shop. 
Inasmuch as the shop was not equipped with special 
machinery and tools required for the most convenient 
handling of the conversion work ingenuity was required 
on the part of the shop supervisors to develop a method 
of machining and assembly that would produce the re- 
quired accuracy. 
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A representative of the roller-bearing manufacturer 
was present and passed on all details of the work, in- 
specting not only the various units of the roller bearings, 
as received from the factory, but also checking with the 
greatest care all details of the railroad shop machining 
and assembly operations. 


Fitting the Races 
To accommodate and fit the roller-bearing races, the 
trailer journals were turned down in a large engine lathe. 
allowing from .008 in. to .012 in. for grinding, which, in 


Timken roller bearings applied to a pair of trailer-wheel 
journals in the shop 


the absence of a grinding machine of the required 
capacity was done in the same lathe, using the small 
portable tool-post grinder, illustrated. Several wheel 
grains and grades, as well as widths of wheel face, were 
tried before the best combination was secured. The 
grinding was done dry, in three or four cuts, a toler- 
ance of only .002 in. in diameter being permitted and 
.0005 in. in taper. To obtain this degree of accuracy 
with the equipment available required considerable ex- 


Tool-post grinder, radius-turning tool and gages used in 
machining trailer journals for the application 
of roller bearings 


perimentation and adjustment of procedure. The tem- 
perature of the journals, for example, was a factor which 
had to be taken into consideration, since newly-ground 
and still warm journals, calipered at the close of the 


June, 1933 


——E a 


day's work, were larger than in the morning after hav- 
ing had time to cool. 

The attempt was first made to machine fillets with a 
forming tool ground to the required radius, but this 
method proved unsatisfactory, owing to the practical 
impossibility of eliminating vibration and securing a 
smooth surface finish on the fillet. A successful effort 
to solve this difficulty was devised by means of the 
radius-turning tool, illustrated. This tool consists of a 
small rotating tool post and bit, suitably supported in 
the base of the tool, which has an offset, forged-steel 
shank of the proper proportions to insert in the lathe tool 
post. The rotating tool post is manually-operated by 
means of the small handwheel, illustrated, which turns 
a bronze worm and gear, housed in the base of the tool. 
The cutting tool bit, held in the upper part of the re- 
volving head, is capable of adjustment in or out by 
means of a set screw. This tool bit is set to give the 
required radius by means of stamped gages. By. rigidly 
clamping this radius-turning tool in the tool post of the 
lathe and using a properly-ground tool bit, set to the re- 
quired radius, a smooth, accurate fillet can be cut to any 
radius ordinarily needed. After being turned, the fillets 
are polished with a stick, using oil and an emery cloth. 

After pressing on the raceways and assembling the 
complete bearings the journal bearing and housing pre- 
sent the appearance shown in one of the illustrations. 
Cap bolts, which hold the outside casing in an oil-tight 
bearing against the journal box, are drilled through the 
heads and connected in pairs with copper wire to make 
absolutely sure that they cannot back out accidently under 
vibration. 

The Timken roller-bearing-equipped trailer wheels, as 
installed in the truck under one of the 4-8-4 type loco- 
motives, are also shown in another illustration. Since 


the application of these roller bearings trouble with hot 
trailer journals has been eliminated and it is said that 
the savings in oil alone, not to mention the labor of in- 
specting and repacking journal boxes, will go a long way 
towards paying for the new roller bearings. 


Vital Importance of 
Adequate Valve Lubrication 


By Walter Smith 


ROM the viewpoint of effective valve and valve- 

gear performance, adequate lubrication of piston 
valves is a factor of paramount importance. It has been 
proved definitely that where valves and cylinders are 
not lubricated properly, a locomotive will lose at least 
15 per cent of its efficiency. Furthermore, tests have 
shown conclusively that the effect of insufficient lubrica- 
tion results in a loss of power of from 12 to 15 per cent. 
The effects of improperly lubricated valves are as fol- 
lows: 

(1) Valves require greater driving power, which ab- 
sorbs engine power at the expense of drawbar pull. Be- 
sides, when valve lubrication is defective, cylinder lubri- 
cation usually is affected adversely, which still further 
dissipates power. 

(2) The drag on the valve gear is greatly increased, 
which magnifies the effect of lost motion, and may cause 
the parts to spring or yield, with the result that the 
valve events become distorted. The usual effects of 
distorted valve gears on steam control are irregular 
time and variable volume. 

(3) There is rapid wear of the valve rings and bush- 
ings with a resultant increase in valve leakage. 

(4) There is the possibility that valve and valve gear 
failures may result from the overload on valve-gear 
parts. 

With the tendency in modern locomotive design to- 
ward increased boiler pressure and higher superheat, 
the problem of obtaining proper lubrication of valves 
and cylinders becomes vitally important. Because of the 
inherent characteristics of piston valves, which function 
by virtue of the properties of sliding metallic surfaces, 
the matter of obtaining adequate lubrication under pres- 
ent conditions is an exceedingly difficult problem. 


Trailer wheels with Timken-equipped journals installed under a locomotive ready for service 
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Regarding the theory of lubrication, it is well to bear 
in mind that the sliding friction of metal in contact is 
increased by heat, and diminished by polishing and by 
efficient lubrication, and is less in motion than in start- 
ing. It is generally conceded that effective lubrication 
is a matter of maintaining a protective oil film between 
the metallic surfaces, so that the sliding friction is re- 
duced. In order that the oil film may be maintained, it 
is important that there be continuous distribution. This 
requires a positive oil feed, and an oil supply propor- 
tionate to the work. 

As can readily be appreciated from the foregoing, an 
oil to preserve the protective oil film, under present serv- 
ice conditions, must have extraordinary properties. It 
must have tenacity and body to a marked degree; it 
must emulsify and atomize; and it must have sufficient 
power of vaporization to spread itself over the steam— 
that is, to lubricate the steam. That oil can have suf- 
ficient strength, tenacity, and body at high temperature 
to preserve the protective film, and prevent opposing 
metals coming in direct contact, is difficult to conceive. 
Then it must be assumed that occasionally the oil film 
is destroyed on account of a bad water condition in the 
boiler or because the oil is carbonized when the throttle 
is closed. 

The problem of how to restore quickly this lubricating 
film is difficult of solution, for the reason that a surplus 
of oil is required, and the regular feed supplies only 
the amount of oil necessary to replace the wear of the 
film. Under favorable conditions the life of this oil 
film is dependent upon (1) the pressure of the packing 
rings tending to expand them; (2) the temperature of 
the valve chamber; (3) the number of times rubbed 
over; (4) the polish on the metallic surfaces; and (5) 
the properties of the oil. 

While condensation, or hydrostatic lubricators are en- 
titled to a maximum of credit for the splendid service 
rendered in the past, they are entirely inadequate for 
present conditions. The modern locomotive necessitated 
a more or less revolutionary change in the method of 
lubrication, and it has been found that the mechanical 
lubricator has a distinct advantage in that it provides 
more efficient feeding of the oil to the valves and 
cylinders. Present service conditions require positive 
and not intermittent feeding, with oil delivered in pro- 
portion to the work done, which is determined by speed 
and cut-off. When force-feed lubricators are arranged 
to inject oil in. proportion to the piston speed and cut- 
off, it is possible to obtain a surplus of oil to meet un- 
usual demands by lengthening the cut-off. In order to 
maintain regularity of feed with the force-feed lubrica- 
tor, the heat of the oil in the lubricator must be con- 
trolled, so as to prevent wide variations in oil tempera- 
ture and viscosity. Thermostatic heat control probably 
offers the best solution of this problem. Cylinder feeds 
are not only desirable but absolutely necessary on modern 
high-pressure power. They not only insure better cyl- 
inder lubrication, but have a beneficial effect on valve 
lubrication, because the oil in the exhaust steam tends 
to improve the lubrication of the exhaust rings. 


Factors Adversely Affecting Lubrication 


Regardless of the effectiveness of the force-feed lubri- 
cation system from the standpoint of continuous oil 
delivery, and in spite of the quality of the oil supplied, 
there are disturbing factors which make proper lubrica- 
tion difficult of accomplishment. The principal factors in 
connection with locomotive operation which adversely 
affect valve and cylinder lubrication are (1) boiler feed- 
water troubles; (2) carbonization of oil; and (3) valve 
leakage. The latter is aggravated by the foregoing 
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factors, and by the poor valve maintenance practices 
already described. 


Boiler Feed-Water Troubles 


No question pertaining to the operation of locomotives 
deserves more consideration than the matter of gener- 
ating clean, dry steam. When steam carrying entrained 
water, also sludge and sediment, is delivered to the super- 
heater, a decided loss in efficiency results. On account 
of the moisture in the steam, the superheater must not 
only function as a superheater, but as an evaporator as 
well, with the result that the degree of superheat is 
reduced. Then during the drying out process a gritty 
substance is released, which is carried into the valve 
chambers and cylinders. This sediment combines with 
the oil on the bearing surfaces and forms an abrasive 
mixture, which destroys’ lubrication and causes rapid 
wear of the valve and cylinder packing. 

There is still a chance for great improvement over 
present feed-water practice as it exists throughout the 
country. Unfortunately, there are only a few places 
where pure feed water for locomotive use is available, 
and the cost of treated water is prohibitive in some cases. 
If the water has much of any solids or alkali salts in 
solution, there is a tendency for the boiler to foam. 
When a boiler foams, the entire steam space is filled 
with a froth or foam, resulting in its withdrawal with 
the steam. As the impurities in the feed water are 
accumulated and concentrated in the foam, the effect on 
lubrication is apparent. 

While the principal cause for the production of poor 
quality steam is impure feed water, there are features 
in the design and arrangement of the boiler which have 
a tendency to aggravate the trouble. Steam carrying 
entrained water will be delivered to the superheater (a) 
if the design of the boiler is such that the steam space is 
restricted; (b) if the steam dome is located too near the 
crown sheet or combustion chamber; (c) if baffle plates 
are not placed under the safety valves to prevent a direct 
flow of steam when open; and (d) if the circulation in 
the boiler is too violent. Furthermore these defects are 
augmented (1) by high rates of evaporation, (2) by the 
present practice of running continuously with a wide 
open throttle, and (3) by the practice of carrying a high 
water level in the boiler. It is not uncommon for steam 
to carry 5 per cent or more of moisture when it enters 
the superheater units and there are extreme cases where 
the superheater must handle steam carrying entrained 
water amounting to as much as 15 per cent. 

Ever since the introduction of the superheater the 
problem of preventing carbonization of the oil in the 
valve chambers, cylinders and passages has been vitally 
important. Carbonization of oil destroys lubrication, for 
the reason that oil when carbonized changes from a lubri- 
cant to an adhering abrasive. The gummy substance 
thus formed not only causes increased friction and con- 
sequently greater wear of the sliding surfaces, but it 
clogs the ports and passages. This building up of carbon 
deposits, in and around the valve ports, disturbs steam 
distribution, increases back pressure, and adversely 
affects fuel consumption. 

Regarding the carbonization of oil, it is well known 
that a temperature as high or higher than the flash point 
of the oil is required and that air must be present to sup- 
port combustion ; also that the oil does not flash or burn 
in an atmosphere of steam, even though the temperature 
is 1000 deg. F. Therefore, in order to prevent carboni- 
zation, air must be excluded from the valve chambers 
and cylinders, either (1) by maintaining an atmosphere 
of steam at all times or (2) by preventing the formation 
of a vacuum, which would draw in air. 
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Among the 
Clubs and Associations 


Tue Ar Brake ASSOCIATION has moved 
its headquarters from the Grand Central 
Terminal building to Room 2205, 150 
Broadway, New York. 


INTERNATIONAL RAILWAY GENERAL FORE- 
MEN’S ASSOCIATION—A meeding of the 
General Foremen’s Association will be held 
on June 17 at Chicago for the purpose of 
electing officers, revising the constitution, 
and conducting such other business as may 
come before the association. 


Fuet AssociaTion.—A regular meeting 
of the members of the International Rail- 
way Fuel Association for the purpose of 
electing officers, amending the constitution 
and by-laws, and transacting such other 
business as is necessary, will be held at 
the Hotel Sherman, Chicago, on Friday 
morning, June 16, at 10:30 Central Day- 
light Saving Time. Work on the prepa- 
ration of committee reports has been ag- 
gressively carried on in spite of the 
temporary discontinuance of technical 
meetings of the association, and it is ex- 
pected that reports for the year 1933 will 
be available in the form of published pro- 
ceedings by next October. 


Purcmases AND Stores Division.—The 


annual convention of Purchases and Stores. 


Division, A. R. A., will be confined to a 
meeting of the general committee and 
chairmen of subject committees at the 
Stevens Hotel, Chicago, Monday, June 26, 
according to the announcement of Secretary 
W. J. Farrell. Plans for the convention 
have been abandoned in view of economic 
conditions. A. G. Follette, general ma- 
terial supervisor of the Pennsylvania and 
C. M. Woodward, in the purchasing de- 
partment of the Pennsylvania, have been 
announced as winners in the annual con- 
test held by this Division for papers on 
Railway Purchasing and Stores Work. It 
is expected that these papers, entitled “En- 
ergizing the Supply Dollar” and “Direct 
Results from Indirect Purchases”, respec- 
tively, will be presented at June meeting. 


Western RaiLway CLus.—Meeting and 
dinner at the Hotel Sherman, Chicago, 
on Monday evening, May 15. Address de- 
livered by H. A. Wheeler, president, Rail- 
way Business Association, who presented 
the subject “Regulation of Transportation 
in Light of 1933 Developments.” f Mr. 
Wheeler was introduced by Samuel O. 
Dunn, editor, Railway Age, and chairman 
of the board, Simmons-Boardman Pub- 
lishing Company. {| At the business ses- 
sion, presided over by Retiring President 
O. E. Ward, superintendent of motive 
power, Chicago, Burlington & Quincy, 
Lines East, the following officers were 
elected for the ensuing year: President, 
J. E. Bjorkholm, assistant superintendent of 
motive power, Chicago, Milwaukee, St. 
Paul & Pacific, Milwaukee, Wis.; first vice- 
president, A. N. Williams, president and 
general manager, Chicago & Western In- 
diana, Chicago; second vice-president, Lee 
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Robinson, assistant to general superin- 
tendent of motive power, Illinois Central, 
Chicago; secretary, C. L. Emerson, division 
mas‘er mechanic, Chicago, Milwaukee, St. 
Paul & Pacific, Chicago; and treasurer, J. 
W. Fogg, MacLean-Fogg Lock Nut Com- 
pany, Chicago. Board of Directors: W. 
A. Bender, master car builder, Alton, 
Bloomington, Ill.; J. E. Buker, vice-presi- 
dent, Vapor Car. Heating Company, Chi- 
cago; J. T. Gillick, vice-president, Chicago, 
Milwaukee, St. Paul & Pacific, Chicago; 
F. W. Rosser, general manager, Erie, 
Youngstown, Ohio; D. C. Curtis, chief pur- 
chasing officer, Chicago, Milwaukee, St. 
Paul & Pacific, Chicago; J. H. Nash, Dri- 
Steam Valve Company, Chicago; H. P. 
Allstrand, principal assistant superintendent 
motive power and machinery, Chicago & 
North Western, Chicago; C. T. Ripley, 
chief mechanical engineer, Atchison, To- 
peka & Santa Fe, Chicago; G. F. Slaughter, 
American Steel Foundries, Chicago; J. C. 
Shreeve, superintendent of motive power, 
Elgin, Joliet & Eastern, Joliet, Ill.; P. J. 
Colligan, general superintendent of motive 
power, Chicago, Rock Island & Pacific, 
Chicago; O. E. Ward, superintendent of 
motive power, Chicago, Burlington, & 
Quincy, Chicago. 


AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS.—At the spring meeting of the 
A. S. M. E., which will be held at Chicago 
during Engineers Week at the Century of 
Progress during the last week in June, the 
Railroad Division will hold morning and 
afternoon sessions on Monday, June 26. 
Both sessions will be devoted to the con- 
tributions of research in the development 
of railway equipment. The morning ses- 
sion, over which L. A. Downs, president of 
the Illinois Central, will preside, will be 
opened with an address by R. H. Aishton, 
chairman of the American Railway Asso- 
ciation, after which the following papers 
will be presented : 

Research Done by Railroads, by Col. 
C. D. Young, vice-president, Pennsylvania 

Research Done by Industries, by Samuel 
O. Dunn, chairman of board, Simmons- 
Boardman Publishing Company 

Research Done by Universities, by Prof. 
G. A. Young, Purdue University, and Prof. 
E. C. Schmidt, University of Illinois 

The afternoon session will be devoted to 
discussions of specific phases of research 
developments as set forth by the papers at 
the morning session. The discussions will 
be as follows: 

Research and Development Resulting in 
the Promotion of the Standard Freight 
Car, by F. H. Hardin, assistant to presi- 
dent, New York Central Lines 

Car Trucks and the Development .of 
Steel Castings, by Harry M. Pflager, 
senior vice-president, General Steel Cast- 
ings Corporation 

Locomotive and Car Wheels, by Charles 
Ripley, chief mechanical engineer, Atchison, 
Topeka & Santa Fe 
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Development of Passenger Cars, by Peter 
Parke, chief engineer, The Pullman Com- 
pany 

Automo:ive Engines and Cars, by L. G. 
Coleman, manager, Locomotive Department, 
Ingersoll-Rand Company 

Car and Locomotive Air Brakes, by 
Samuel Dudley, professor of mechanical 
engineering, Yale University 

Development of Draft Gear, by L. P. 
Michael, chief mechanical engineer, Chi- 
cago & North Western 

Locomotive Development, by W. E. 
Woodard, vice-president, Lima Locomotive 
Works, Inc. 

Development of the Locomotive Boiler, 
by H. B. Oailey, vice-president, the Super- 
heater Co. 

Running Gear and Counterbalancing, by 
A. G. Trumbull, chief mechanical engineer, 
Advisory Mechanical Committee, Chesa- 
peake & Ohio; Pere Marquette; Erie, and 


“New York, Chicago & St. Louis 


Locomotive Valve Gears and Steam Dis- 
tribution, by G. S. Edmonds, superintendent 
motive power, Delaware & Hudson 

Research and Development of Locomo- 
tive Accessories, by C. H. Bilty, mechanical 

engineer, Chicago, Milwaukee, St. Paul & 
Pacific 

Car and Locomotive Materials, by Law- 
ford Fry, railway engineer, Edgewater 
Steel Company. 


Directory 


The following list gives nomes of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanical associations and railroad 
clui 
Arrm-Brake Association.—T. L. Burton, Room 

2205, 150 Broadway, New York. 
Autigp Rattway Suprrty Association.—F. W. 
Venton, Crane Company, Chicago. 
American Raittway Association.—Division V. 
—Mecuanicat.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 
Division V.—Eguipmenr Painting Sec- 
tion—V. R. Hawthorne, Chicago. 
Division VI.—PurcnHases and StorEs.— 
W. J. Farrell, 30 Vesey street, New York. 
Drvis10N -—Sarzty Secrion.—J. C. 
Caviston, 30 Vesey. street, New York. 
Amxnican Rarpway Toot Foremen’s Associa- 
tron.—G. G. Macina, 11402 Calumet avenue, 


cago. 

Ammnican Society or MECHANICAL EM GIR ERES. 
—Calvin W. Rice, 29 W. 39th St., Y. C. 
Ratrroap Diviston.—Marion B. Yichang. 

son, associate editor, Railway Mechonical 
Engineer, 30 Church street, New York. 
ACHINE SHop Practice Drviston.— 
R. E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 
Matertacs Hanpiinc Division.—M. W. 
Potts, preg Ferguson Company, 1440 Broad- 
way. N ork 
IL anp Gas Power Divisson,—Edgar J. 
Kates, 1350 Broadway, New aok 
Fuzıs Drvision. Ww. G Christy, Depart- 
ment of Health Reniaton. Court House, 
Jersey City, N. J. 

InTERNATIONAL RatLroap Master BLACKSMITH’S 
Association.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, roit, Mi 

Internationa RarLway Fugl ASSOCIATION.— 
D D. Smith, 1660 Old Colony building, 

icago. 

INTERNATIONAL Rattway GENgRAL ForeMen’s 
AssocraTion.—William Hall, 1061 W. Wa- 


basha street, Winona, Minn. 

MasteR BoILERMAKER’S Association.—A._ F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 
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NEWS 


Austro-Daimler Rail Car 


A 42-PASSENGER RAIL CAR, weighing 
20,000 1b., has arrived in this country from 
Vienna, Austria, and is now being demon- 
strated on the Long Island Railroad. The 
car, a product of Austro-Daimler of 
Vienna, employs a new system of air sus- 
pension, pneumatic tires being used in con- 
jection with ordinary railroad tires. It 
is equipped with two gasoline motors of 
80 hp. each, and the fuel consumption is 
7 miles per gallon. It is 38 ft. 6 in. long, 
7 ft. 8 in. wide, and 8 ft. in. high. E. K. 
Howe & Sons, Inc., 500 Fifth avenue, New 
York, have the exclusive license to manu- 
facture and sell these rail cars in the United 
States. 


Union Pacific Orders High-Speed 
Streamlined Train 


AN ORDER has been placed by the Union 
Pacific for a distillate-electric articulated 
passenger train comprising three body units 
of light weight, fully streamlined construc- 
tion, capable of speeds up to 110 m.p.h. 
The train will be built by the Pullman Car 
& Manufacturing Corporation and powered 
with a 600-hp., 12-cylinder V-type distillate- 
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a sustained speed on straight and level 
track of 90 m.p.h., and will weigh not 
over 80 tons. A streamlined car-body de- 
sign, to be decided on as the result of 
wind-tunnel tests, will be adopted to give 
minimum air resistance, and to get the 
benefits of full streamlining the windows 
of shatter-proof glass will be flush with 
the outside of the car, the vestibules will 
be covered, and exterior accessories re- 
cessed into the car body. The train will be 
fully air-conditioned with sealed windows, 
forced ventilation being used to supply heat 
in winter and to cool the train in summer. 
Sealed windows, body insulation, stream- 
lining, the use of rubber in the trucks and 
the probable use of a resilient wheel will 
materially reduce noise. The train will be 
completely equipped with roller bearings. 
The lighting system will be indirect, giving 
a uniform light reflected from the ceiling. 

The train will consist of three cars sup- 
ported on four trucks. The first car body 
will contain the power plant, consisting 
of engine and generator, and the driving 
trucks on which the motors are mounted 
will be on the forward end of this. In- 
cluded also in the first forward car will be 
a 30-ft. railway post office compartment 


Proposed body 
cross-section of 
the Union Pacific 
articulated train 
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burning internal-combustion engine, tò be 
manufactured by the Winton Engine 
Corporation. The equipment is designed 
for a maximum speed of 110 m.p.h., with 
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and baggage room. The second car will 
be a coach seating 60 passengers and the 
rear car a 56-passenger coach, with a 
buffet at the rear end to serve light meals. 
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This train will not have any sleeping ac- 
commodations. 

The research and development work 
leading to the design of this train has been 
conducted by E. E. Adams, vice-president 
engineering, of the Union Pacific, with 
assistance and suggestions from many in- 
dividuals and companies, of which the fol- 
lowing submitted definite proposals: The 
Pullman Company, in collaboration with 
the Winton Engine Corporation, and with 
William B. Stout, aeronautical engineer; 
the Brill Company, with the McIntosh-Sey- 
mour Engine Company; the Edward G. 
Budd Company, with the Winton Engine 
Corporation, and the Ingersoll-Rand Com- 
pany, with the St. Louis Car Company. 


Howard L. Ingersoll Honored by 
Franklin Institute 


AMONG THE FOURTEEN recipients of 
honors for outstanding accomplishmen s in 
the arts and sciences who received medals 
at the Meday Day exercises of the Franklin 
Institute of the State of Pennsylvania, held 
in the hall of the Institue, Philadelphia, 
Pa., on May 17, was Howard L. Ingersoll, 
assistant to the president, New York Central 
Lines, who was awarded the Edward Long- 
streth medal in recognition of his work 
in the “development of the Locomotive 
Booster to a state in which it gives valuable 
aid to locomotive performance and railroad 
service.” 

For some years it had been recognized 
that it was desirable under certain operat- 
ing conditions to be able to supplement the 
primary power of a steam locomotive for 


‘short periods at starting and at low speeds 


and many efforts were made to accomplish 
this by devices which acted as traction in- 
creasers by bringing additional power 
wheels into play, or by the application of an 
independent driving mechanism to the loco- 
motive tender. All of these experiments 
proved impracticable in operation and it 
remained for Mr. Ingersoll to visualize and 
develop the first successful solution of this 
problem in what is now known as the Loco- 
mo.ive Booster. In approaching the prob- 
lem of the development of a Booster the 
inventor observed that 

(1) Inasmuch as the tractive force fur- 
nished by the Locomotive Booster was to be 
used only at starting, accelerating and at 
slow speeds, the mechanism of the Booster 
should be normally inoperative. 

(2) The Locomotive Booster must not 
interfere or change the normal functioning 
of the locomotive itself. 

(3) The Locomotive Booster must be so 
controlled as to impose no burdensome 
duties on the engineman. 

(4) The control of the Locomotive 
Booster must be provided with the follow- 
ing safeguards: 

(a) The power of the Booster must be 
interlocked with the control mechanism of 
the locomotive. 

(b) The Booster must automatically dis- 
engage or become inoperative when the 
locomotive reaches a stage where the power 
of the Booster is no longer required. 

(c) The Booster must be so arranged 
that the engineman may, as his judgment 
indicates, connect or disconnect the Booster 
as the occasion demands within its working 
range. 

The original Locomotive Booster as in- 
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vented by Mr. Ingersoll was a horizontal 
two-cylinder, double-acting engine, non- 
reversing, mounted on the trailer truck and 
geared to the trailer axle through an idler 
gear which could be put into or out of 
operative engagement. Steam coming di- 
rectly from the boiler was admitted at 
three-quarters stroke with no variation of 
the cut-off in the Booster cylinders, al- 
though the steam admission was under the 
control of the engineman. The Booster 
had a flexible mounting in the form of a 
three-point suspension, two bearings being 
on the trailer axle and one in a spherical 
seat in the frame of the trailer truck, per- 
mitting the Booster to swing as the trailer 
swings. The First Booster designed by 
and built under the direction of Mr. Inger- 
soll was put into service on a New York 
Central Atlantic type locomotive No. 990 
early in 1919. Shortly thereafter, other 
applications having been made to demon- 
strate the practicability of the device, the 
further development and promotion of the 
Booster was carried on by the Franklin 
Railway Supply Company, New York. 

The Booster as it is used today on 88 
railroads in the United States and on the 
railroads of several foreign countries re- 
mains in principle as it was originally de- 
signed by Mr. Ingersoll. 


H. H. Moss Honored 


AT THE annual meeting of the American 
Welding Society, held at the Hotel Govern- 
or Clinton in New York on April 27 and 
28, the Samuel Wylie Miller medal was 
awarded to H. H. Moss of New York 
“for his achievement in the application of 
fusion welding and oxyacetylene flame 
cutting.” The Samuel Wylie Miller medal, 
an annual award of the American Welding 
Society, is presented for meritorious con- 
tributions to the science and art of weld- 
ing. It was established in 1927 by the 
late Samuel Wylie Miller. 

Mr. Moss, an engineer in the service of 
The Linde Air Products Company, has 
been engaged in a variety of problems on 
the use of oxyacetylene welding and cutting 
in structural work, oil and natural gas 
transmission projects, and transportation 
equipment, particularly freight cars and 
shipping containers. 

In 1931 his aid to the Committee on 
Technological Developments under Presi- 
dent Hoover’s Conference on Home Build- 
ing and Home Ownership in connection 
with the use of welding in present and 
future small house construction, culminated 
in a presentation of the subject before the 
Conference. More recently Mr. Moss has 
been giving careful study to advanced de- 
velopments in oxyacetylene cutting, par- 
ticularly in the field of flame machining, 
in which process an oxyacetylene flame 
is used for cutting, boring and shaping 
metal parts in a way similar to the ma- 
chine-tool operations used for fabricating 
metal parts up to this time. The pre- 
liminary results of the investigation in 
flame machining were presented in a paper 
read before the American Welding So- 
ciety at its 1932 Fall convention in Buffalo. 

Mr. Moss has been active in the affairs 
of the American Welding Society, Ameri- 
can Bureau of Welding and the Inter- 
national Acetylene Association. He is also 
a member of the A. S. of M. E. 
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Supply Trade Notes 


THe WuitinG Corporation, Harvey, 
Ill., has moved its Chicago office to 140 
South Dearborn street. 


C. E. GrauaM, handling general railway 
supplies, has moved his office from 370 
Lexington avenue, to 61 Hudson street, 
New York City. 


Cyrus J. Hottanp, Peoples Gas build- 
ing, Chicago, has been appointed western 
representative of the Standard Locomotive 
Equipment Company, Toledo, Ohio. 


Gear & MacHINE Com- 
PANY, Philadelphia, Pa., has moved its 
New York City sales office from 95 
Liberty street to 149 Broadway, New York. 


Tue EARLE 


Tue Curcaco Saes Orrice of the uni- 
versal pipe division of the Cen‘ral Foundry 
Company, New York, is now located at 
1629 Wellington street, Chicago. 


THE EDGEWATER STEEL Company, Pitts- 
burgh, Pa., has appointed H. F. Lowman, 
912 Investment building, Washington, D. C., 
its representative in that territory. 


Freperic B. Piatt has been appointed 
eastern representative of the T-Z Railway 
Equipment (Company and Morris B. 
Brewster Company, Inc., of Chicago. Mr. 
Platt’s headquarters are at Boston, Mass. 


The WorTHINGTON Pump & MACHINERY 
CorPoraATION has moved its general and 
executive offices from 2 Park avenue, New 
York, to its new office building adjacent to 
the corporation’s plant at Harrison, N. J., 
which was opened on May 1. The local 
sales office will be continued at 2 Park 
avenue, New York. 


C. A. SattLey has been appointed repre- 
sentative of The Winton Engine Corpora- 
tion, Cleveland, Ohio. Mr. Sattley is in 
charge of the Chicago territory, with office 
at 319 Peoples Gas building, Chicago. He 
succeeds J. F. Sattley, deceased, who pre- 
viously represented The Electro-Motive 
Company and the Winton Engine Cor- 
poration in that territory. 


Davin K. E. Bruce, Paul D. Cravath, 
and Marshall Field, have been re-elected 
directors of the Westinghouse Electric & 
Manufacturing Company. C. A. Terry, 
honorary vice-president, has been elected 
a director for a four-year term and War- 
ren H. Jones, secretary, has been elected 
to complete the term made vacant by the 
death of E. M. Herr, late vice-chairman. 


Otuo C. Duryea of the O. C. Duryea 
Corporation, New York, was the recipient 
of the George R. Henderson medal 
awarded at the recent Medal Day ex- 
ercises of the Franklin Insti‘ute of the 
State of Pennsylvania “in consideration of 
the meritorious railway engineering and 
the novel feature embodied in the invention 
of the Duryea railway car cushioned under- 
frame.” 
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Tue Repusiic STEEL (CORPORATION, 
Youngs'own, Ohio, has moved its Buffalo, 
N. Y., district sales office to 475 Abbott 
Road. Thomas B. Davies, district sales 
manager, and his present staff will con- 
tinue in charge at the new location. 


L. D. Dopson has been placed in charge 
of the New York office of the J. B. Ford 
Sales Company. Mr. Dodson had for 
several years been in the main office at 
Wyandotte, Mich., where R. D. Sherwood 
is now manager. G. T. Robinson, assist- 
ant manager, succeeds Mr. Sherwood as 
manager at Cleveland, Ohio, and Mr. Gline, 
formerly New York manager, has been 
de‘ailed to special, work on national ac- 
counts, with headquarters at New York. 


THe WINE Raitway APPLIANCE COM- 
PANY, Toledo, Ohio, has rearranged its 
territories. George B. Christian is now 
sales engineer for the western territory, 
with headquarters at Toledo, Ohio. This 
territory was formerly in charge of Cyrus 
J. Holland. The southeastern terri‘ory 
has been divided between Earl H. Fisher, 
of Toledo, and Cyrus Hankins, of Wash- 
ington, D. C. 


ARTHUR S. Goste has become asso- 
ciated with the Hanna Stoker Company 
as vice-president, with duties including 
jurisdiction over the sales department. Mr. 
Goble’s headquarters will be at Cincinnati, 


Arthur S. Goble 


Ohio. In 1904 he completed a course in 
chemical engineering at the University of 
Illinois and the same year entered the serv- 
ice of the Chicago & North Western as 
assistant to the chemist and engineer of 
tests. He left that road in 1911 to enter 
the sales departments of the Baldwin Lo- 
comotive Works and the Standard Steel 
Works Company, in the New York office 
and later served in the Chicago office. 
The last 14 years of his service with these 
companies he was district manager at St. 
Louis, Mo., in charge of sales matters in 
the southwestern section of the United 
State. Mr. Goble left that service in 
August, 1932, after a period of 22 years 
with these companies. 
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Herpert K. WiLiiaMs has been ap- 
pointed assistant to president of the Safety 
Car Heating & Lighting Company, with 
office at New York. Mr. Williams was 
born in Orange, N. J., in 1888. Immedi- 
ately following his graduation from the 
Orange High School in 1905, he entered 
the employ of the Safe‘y Car Heating & 
Lighting Company as a clerk in the office 
of the mechanical engineer. After six 
years of service in the engineering and ex- 
ecutive departments of the company and 


Herbert K. Williams 


at the time the axle lighting system for 
railway passenger equipment cars was just 
coming into prominence, Mr. Williams 
was transferred to the factory where he 
spent a large part of his time in the labora- 
tory in a general study of the theory and 
design of axle lighting equipment. In 
1916 he was assigned to the New York 
sales district as representative. In 1918 
the export business of the company was 
consolidated in a department over which 
Mr. Williams was placed in charge, 
although at the same time he continued his 
connection with the New York sales dis- 
trict. In 1926 Mr. Williams was appointed 
sales engineer. In 1928 he was made man- 
ager of the equipment department in charge 
of sales, which position he held up to the 
time of his present appointment. 


Tue Sarety Car HEATING & LIGHTING 
Company has moved its Chicago district 
office from 1134 Straus building to 1455 
Railway Exchange building, 80 East Jack- 
son Boulevard. George H. Scott, manager, 
remains in charge. 


Tue Canton Tank Car Company, 
Chicago, has moved its general offices from 
310 South Michigan avenue, Chicago, to 
621 Perry Payne building, Cleveland, Ohio. 
H. S. Woodruff, vice-president, has re- 
signed to engage in other business and 
the office of vice-president has been 
abolished. 


THE Woop PRresERVING CORPORATION, 
Koppers building, Pittsburgh, Pa., has es- 
tablished an operating unit, which will be 
supervised by Reamy Joyce and Sher- 
man S. Watkins, formerly of the Joyce- 
Watkins Company, Chicago. The activi- 
ties of Messrs. Joyce and Watkins will be 
principally in connection with the Balti- 
more & Ohio cross tie production and in 
the operation of the Green Spring, West 
Va., treating plant. 
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Frank A. Hirer, sales manager of the 
Alemite Corporation, Chicago, a subsi- 
diary of the Stewart-Warner Corporation, 
has been appointed sales manager of the 
parent company and subsidiaries, to suc- 
ceed W. J. Zucker, vice-president, general 
sales manager and secretary, resigned. 


Tue WorTHINGTON Pump & MACHINERY 
CorporATIon, Harrison, N. J., and the 
Gamon Meter Company have consolidated 
their operations in the manufacture and 
sale of meters, through the newly or- 
ganized Worthington-Gamon Meter Com- 
pany, with sales headquarters at Harrison; 
all manufacturing operations, however, will 
be concentrated in the Gamon plant at 
Newark. The officers are as follows: E. 
T. Fishwick, president; G. H. Gleeson, 
vice-president in charge of sales; J. A. 
Bonnet, secretary; R. R. Anderson, works 
manager. j 


THE GALE Service & (CONSTRUCTION 
Company has been organized with offices 
in the Railway Exchange building, Chi- 
cago, to engage in the construction and 
repair of boiler washing facilities, water 
softening systems, water supply systems 
and brick, concrete and frame buildings. 
All of the employees, officers and stock- 
holders of the company were employees 
of the National Boiler Washing Company 
of Illinois. The officers are: Frederick 
A. Gale, president; Walter C. Thatcher, 
vice-president and chief engineer; and 
M. S. Bachman, secretary and treasurer. 


F. W. Maan, formerly executive vice- 
president in charge of the industrial con- 
troller division at Milwaukee, Wis., was 
elected president of the Square D Com- 
pany, with headquarters at Deiroit, Mich., 
at a meeting of the board of directors held 
recently. T. J. Kauffman was elected 
chairman of the board. H. S. Morgan was 
elected secretary-treasurer. Mr. Morgan 
was formerly a member of the board of 
directors and retains his position on the 
board. J. H. Pengilly of Los Angeles, 
L. W. Mercer, Vernon Brown and Carlton 
M. Higbie were elected vice-presidents. 


THE Pressen STEEL Car Company hav- 
ing been handicapped in its efforts to 
refund its 10-year 5 per cent convertible 
gold debentures due January 1, 1933, by 
suits of individual bondholders, although 
the indentures securing these debentures 
provides that action can only be taken by 
25 per cent of the holders through the trus- 
tee, to avoid giving a preference to these 
bondholders, acquiesced to the appointment 
at Pittsburgh, Pa. on May 11, 1933, of 
George D. Wick and Frank N. Hoffstot, 
president of the company, as receivers, by 
Judge R. M. Gibson of the United States 
District Court. The company has no other 
creditors. 


THE FRANKLIN Raitway OIL Corpora- 
TION whose main office formerly was at 
Franklin, Pa., has established two terri- 
tories in the United States—an eastern 
district with headquarters at 26 Broadway, 
New York City, and a western district 
with headquarters at 59 East Van Buren 
street, Chicago. R. R. Vinnedge, vice- 
president, is in charge of the eastern office 


and John E. Ferry, vice-president, is in 
charge of the western office. The works 
are at Franklin, Pa. As in the past the 
Franklin Railway Oil Corporation will con- 
tinue to handle sales of lubricating oils and 
greases to steam railroads for the Socony- 
Vacuum Corporation, which comprises the 
following companies: Standard Oil Com- 
pany of New York, Inc., New York, Vac- 
uum Oil Company, Inc., New York, Mag- 
nolia Petroleum Corporation, Dallas, Texas, 
White Eagle Oil Corporation, Kansas City, 
Mo., General Petroleum Corporation, Los 
Angeles, Cal., White Star Refining Co., 
Detroit, Mich., Wadhams Oil Co., Milwau- 
kee, and Lubrite Refining Co., St. Louis. 


Tue Unitep States STEEL CORPORATION 
has made following additions to the staff 
of the commercial office headed by C. L. 
Wood, commercial vice-president; F. D. 
Foote, assis.ant to vice-president, in which 
position he will be responsible for the co- 
ordination of sales efforts affecting the 
railroads and the railroad equipment in- 
dustries; E. P. Brooks, assistant to vice- 
president, formerly of the sales executive 
staff of Sears-Roebuck & Company; all 
with headquariers at New York. Mr. 
Foote was born on December 16, 1892, and 
became associated with the Greenville Steel 


F. D. Foote 


Car Company as purchasing agent in 1912. 
Four years later he became a director and 
secretary and treasurer of the company, 
and in 1924 was elected president. When 
the Greenville Steel Car Company became 
a subsidiary of the Pittsburgh Forgings 
Company in January, 1930, Mr. Foote be- 
came vice-president of the latter company 
retaining the presidency of the Greenville 
Steel Car Company. In March, 1932, he 
became president of the Pittsburgh Forg- 
ings Company, which position he held until 
he became associated recently, with the 
United States Steel Corporation, as an as- 
sistant to C. L. Wood, commercial vice- 
president. Mr. Foote has served for sev- 
eral years as a director of the American 
Railway Car Institute. 


R. E. HeLLMUND, who has been ap- 
pointed chief engineer of the Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., is the first Westinghouse 
executive to hold this office since the death 
of B. G. Lamme in 1924. Born in Gotha, 
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_HARD AT THE SURF ACE 
TOUGH AT THE CORE 


AGATHON NICKEL IRON 


WROUGHT IRON DOUBLE 
REFINED 


Marentats for wearing parts have heretofore been a 


compromise. A hard surface meant a brittle core and if the core was tough enough the surface was too soft. 


« It remained for Republic to develop in Agathon Nickel Iron the ideal material that combines hardness of 


surface with toughness of core. « How well Agathon Nickel Iron backs up a hard case with a tough core is 


shown by the above charts. « The Humphrey Machine which produced these charts, bends the full section 


to the breaking point of the case and then on to final rupture. The first break in the line 
indicates the point at which the case was first cracked; the rest of the curve shows the 
resistance of the core to rupture. * The core of the wrought iron shows rapidly diminish- 
ing resistance as the angle of bending increases. « Agathon Nickel Iron, on the other 
hand, shows stubborn resistance even after the case is broken. The core is tougher 


and uniform in composition. « Use Agathon Nickel Iron for all case-hardened parts. 


Toncan Iron Boiler Tubes, 
Pipe, Plates, Culverts, Rivets, 
Staybolts, Tender Plates and 
Firebox Sheets e Sheets and 
Strip for special railroad 
purposes ® Agathon Al- 
loy Steels for Locomotive 
Parts * Agathon Engine Bolt 
Steel e Agathon Iron for 
pins and bushings è Agathon 
Staybolt Iron è Climax Steel 
Staybolts e Upson Bolts and 
Nuts © Track Material, Maney 
Guard Rail Assemblies ù En- 
duro Stainless Steel for din- 
ing car equipment, for refrig- 
eration cars and for firebox 
sheets *Agathon Nickel 


CENTRAL ALLOY D t Vers TON, MAS SILLON, O H 1 O Forging Steel. 


REPUBLIC STEEL 


C O RETORTA AE ON 


GENERAL OFFICES “=—R42=— YOUNGSTOWN, OHIO 


Germany,’ Mr. Hellmund was graduated 
from Ilmenan University, following which 
he worked three years, and then continued 
his studies in Charlottenburg University. 
He was graduated from that school in 1899 
with the degree of electrical engineer. 
After graduation he began his career as a 
designer of electrical machinery in a large 
manufacturing concern in Germany, and 
later performed laboratory work and de- 
signed switchboards for other concerns. 
In 1904 he came to the United States and 
was associated with William Stanley at 
Great Barrington, Mass., on the develop- 


R. E. Hellmund 


ment of self-compounding alternators. 
Later he designed induction motors for 
the Western Electric Company. In 1907 
he joined the Westinghouse Electric & 
Manufacturing Company, first engaging in 
work of the general engineering depart- 
ment and later being placed in charge of all 
design of direct current and alterna‘ing 
current railway motors. In 1917, Westing- 
house officials gave him miscellaneous con- 
sulting duties in which he continued until 
1921 when he was appointed engineer su- 
pervisor of development. In 1926 he be- 
came chief electrical engineer, which po- 
sition he has held until his present appoint- 
ment. 


H. W. Core, assistant director of en- 
gineering of the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, 
Pa., has been appointed assistant to the 
vice-president, in which position he will 
direct the co-ordination of certain head- 
quarters engineering departments and dis- 
trict office engineers. Mr. Cope was born 
at North Vernon, Ind., and was graduated 
from Franklin College and Purdue Uni- 
versity. Immediately after receiving his 
degree in electrical engineering, in 1898, he 
entered the Westinghouse organization. 
After serving in the testing department, he 
worked in the engineering division and 
later was appointed manager of the alter- 
nating current department. In 1909 he was 
appointed assistant to the manager of the 
industrial department and in 1914 became 
director of exhibits for the Westinghouse 
Company at the Panama-Pacific Interna- 
tional Exposition, San Francisco, Cal. Mr. 
Cope returned to Eas: Pittsburgh, in 1916 
as assistant to the manager of engineering 
and since 1920 served as assistant director 
of engineering. 
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Obituary 


Le Grann ParisH, former president of 
‘he American Arch Company, Inc., and 
the Lima Locomotive Works, Inc., died at 
the Hackensack Hospital in Hackensack, 
N. J., May 10, 1933. Since his retirement 
from the American Arch Company in 
February, 1926, he had taken an active in- 
terest in welfare and civic affairs in Passaic 
County, N. J., and also traveled much in 
this country and abroad. Mr. Parish was 
born at Friendship, N. Y., April 13, 1866. 
In September, 1887, he en’ered the lab- 
oratories of Thomas A. Edison where he 
remained until early in 1889 when he left 
to enter the service of the Gilliland Electric 
Company, Adrian, Mich. In 1891 he be- 
came a storekeeper on the Lake Shore & 
Michigan Southern at Adrian, Mich. Three 
years later he became chief clerk in the 
car department at Englewood, Ill., and la‘er 
was made general foreman at that point 
and then master car builder of the West- 
ern division, his jurisdiction in this ca- 
pacity being extended in June, 1900, over 


Le Grand Parish 


the Michigan division, with his headquar- 
ters s.ill at Englewood. In November, 
1904, he was promoted to assistant super- 
intendent of rolling stock, with headquar- 
ters at Cleveland, Ohio, and in July, 1906, 
became superintendent of motive power, 
remaining in that capacity until April, 
1910, when he resigned to accept the presi- 
dency of the American Arch Company. 
In August, 1918, he was elected president 
of the Lima Locomotive Works, Inc., re- 
maining in that capacity, and also as presi- 
dent of the American Arch Company, until 
January, 1924, when he relinquished the 
presidency of the locomotive company. In 
February, 1926, he retired as president of 
the American Arch Company, Inc. Mr. 
Parish, while he was in railway service, 
was unusually active in the Master Car 
Builders’ Association and the American 
Railway Master Mechanics’ Association. 
He also served as president of the Western 
Railway Club. He possessed real genius 
as an organizer and as a developer of men, 
this being demonstrated in a very marked 
degree in his administration of the me- 
chanical department of the Lake Shore & 
Michigan Southern. At ‘he time of his 
death he was the vice-president of the park 
commission of Passaic County, N. J., a 
member of which he had been since the 
organization of the commission in No- 
vember, 1927. 


Personal Mention 


General 


W. G. Brack, assistant vice-president of 
the Chesapeake & Ohio, the New York, 
Chicago & St. Louis and the Pere Mar- 
quete, with supervision over purchases and 
stores, has been appointed vice-president of 
these companies with headquarters as be- 
fore at Cleveland, Ohio. Mr. Black will 
have supervision over purchases and stores 
in addition to such other duties as he has 
heretofore performed. He was born on 
April 19, 1877, at Lima, Ohio, and after a 
public school and business college educa- 
tion, entered railway service in 1893 as a 
machinist apprentice at the Stony Island 
(Chicago) shops of the Nickel Plate. In 
1897, he left railway service to continue 
his education at Armour Institute of Tech- 
nology, Chicago, where he took a post 
graduate course in mechanical subjects. 
He then returned to railway service as a 
machinist at the Burnside (Chicago) shops 
of the Illinois Central and from 1900 to 
1903 he was employed at the South Chicago 
plant of the Illinois Steel Company, then 
returning to the Nickel Plate as a ma- 
chinist. Mr. Black was soon promoted to 
machine shop foreman and in 1904 he was 
promoted to enginehouse foreman at Ft. 


wW. G. Black 


Wayne, Ind. On January 1, 1909, he was 
further promoted to master mechanic at 
Stony Island shops, where he remained 
until February, 1923, when he became su- 
perintendent of motive power of the Nickel 
Plate and Lake Erie & Western districts 
of the Nickel Plate, wi h headquarters at 
Cleveland. On January 1, 1927, Mr. Black’s 
jurisdiction was extended to include the 
entire Nickel Plate system, and in the 
following month he went with the Erie as 
mechanical assistant to the president, with 
headquarters at Cleveland, leaving this 
company in 1929 to go with the C. & O. 
in the same capacity. Subsequently his 
jurisdiction was extended to include the 
Pere Marquette and in 1931 he was ap- 
pointed assistant vice-president of the C. 
& O. and Pere Marquette with jurisdiction 
over purchases and stores matters. In 
March, 1933, he was appointed also to the 
same position on the Nickel Pla‘e. His 
appointment as vice-president of the three 
roads became effective on April 17. 
(Turn to next left-hand page) 
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A NEw RADIAL BUFFER 


For years Franklin Radial Buffers have provided 


an ideal, non-binding connection between engine 
and tender that made both a single unit. 

Now in a new design (Type E-2) the Franklin 
Radial Buffer affords even additional advantages. 

Its smooth, powerful action deadens vibration 
and provides increased resistance to compression, 
resulting in improved riding qualities. 

Without disturbing the connection between 


engine and tender all parts are easily inspected 


Pree ee 


ae. aes NEW YORK 
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TYPE “E-2° 


ma ERDE Ir 


Deadens vibration 
on big power 


Permits maintenance 
without uncoupling 


Needs no additional 
engine for uncoupling 


and when necessary shims can be inserted to 
compensate for wear without dismantling or dis- 
connecting. 

This new design of buffer meets the demands of 
modern high-power, high speed operation and at 
the same time reduces maintenance cost. 

Old existing buffers can often be converted 
to the new “Type E-2”, accomplishing a sub- 
Ask Franklin 


stantial economy in maintenance. 
about this. 


FRANKLIN RAILWAY SUPPLY COMPANY, Inc. ) 


CHICAGO 


MONTREAL 


L. RicHarpson, formerly chief mechani- 
cal officer of the Boston & Maine, has been 
appointed mechanical assistant to the vice- 
president and general manager of that road 
and mechanical assistant to the general 
manager of the Maine Central. The posi- 
tion of chief mechanical officer has been 
abolished. Mr. Richardson was born at 
Shelbyville, Ky., on July 11, 1889, and was 
educated at Cornell University (M.E. 
degree in 1910) and University of Illinois. 
He en‘ered railroad service in 1907, as a 
regular apprentice with the Pennsylvania, 
in which capacity he served until 1910. 
Subsequently he served as a special appren- 
tice, motive power inspector, and foreman. 
Mr. Richardson joined the naval aviation 


L. Richardson 


corps during the war and during 1919-20 
served as assistant supervisor of equipment 
with the United Siates Railroad Adminis- 
tration. From 1921 to 1923 he was sales 
engineer of the American Steel Foundries, 
working on the Virginian Railway, and 
during 1923-24 he was in charge of railroad 
sales of the Whiting Corporation. During 
1925 and 1926 he served as contracting 
engineer of the Dwight P. Robinson Com- 
pany. In 1926 Mr. Richardson entered the 
service of the B. & M., as assistant to 
chairman of the executive committee. He 
later served as assistant to president of 
that road and in April, 1927, was appointed 
mechanical superintendent. He became chief 
mechanical officer in 1929. 


D. C. Rep, formerly mechanical super- 
intendent of the Boston & Maine, has been 
appointed general superintendent of motive 
power of the Boston & Maine and the 
Maine Central. The position of mechanical 
superintendent of the B. & M. has been 
abolished. Mr. Reid was born on April 7, 
1890, at Chicago, Ill., and was educated in 
the public schools of East Chicago, Ind. 
He entered railroad service in June, 1906, 
with the Chicago Terminal and for four 
years was a machinist apprentice on this 
road. He then served with the Elgin, Jol- 
iet & Eastern during 1910 and 1911, after 
which he became associated with the Hub- 
bard Steel Foundry. During 1912, he was 
in the employ of the Goldschmidt Detin- 
ning Company. He then went with the 
New York Central as a machinist. He be- 
came assistant enginehouse foreman in Oc- 
tober, 1917; night enginehouse foreman in 
November, 1917; day enginehouse foreman 
in December, 1920; general enginehouse 
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foreman in October, 1922, and in July, 1926, 
master mechanic of the Indiana Harbor 
Belt, with headquarters at Chicago. In 
March, 1927, Mr. Reid entered the service 
of the Boston & Maine as superintendent 


D. C. Reid 


of locomotive maintenance, and in 1929, be- 
came assistant chief mechanical officer. In 
the latter part of 1932 he was appointed 
mechanical superintendent. 


F. W. Bucxpirt, master mechanic of the 
Boston & Maine, at Boston, Mass., has 
been appointed superintendent of locomotive 
maintenance of the Boston & Maine and 
Maine Central, with jurisdiction over en- 
gine terminals and locomotive performance. 


Douctas M. Burckett, electrical engi- 
neer in the engineering department of the 
Boston & Maine, has been appointed also 
electrical engineer, mechanical department, 
which position was formerly held by the 
late Louis C. Winship. Mr. Burckett was 
born in Boston, Mass., December 18, 1895, 
and was educated at the Massachusetts In- 
stitute of Technology, graduating with the 
degree of S.B. and M.S. in 1922. Follow- 
ing two years service in the World War, 
Mr. Burckett entered railroad service in 
1926, as assistant engineer, Great Northern, 
with headquarters at Seattle, Wash. He 
was later appointed assistant electrical en- 
gineer, and since October, 1929, has been 
connected with the Boston & Maine as 
electrical engineer in the engineering de- 
partment. 


Master Mechanics and 
Road Foreman 


L: L. ALLEN, master mechanic of the 
DeQuincy division of the Gulf Coast Lines, 
with headquarters at DeQuincy, La., has 
been appointed assistant master mechanic. 


H. C. GuGLer, master mechanic on the 
Chicago, Burlington & Quincy, has had his 
headquarters moved from Chicago to 
Clyde, Ill. 


E. R. BATTLEY, superintendent of shop 
methods of the Canadian National, has 
been transferred to the central region as 
general superintendent of motive power 
and car equipment. Mr. Battley’s former 
position has been abolished and his former 
duties taken over by Frank Williams, 
mechanical engineer in charge of shop 
methods. 


D. J. Ayers has been appointed master 
mechanic of the Fitchburg division of the 
Boston & Maine, with headquarters at 
Greenfield, Mass. 


F. R. Hosack, master mechanic of the 
Kingsville division of the Gulf Coast Lines, 
with headquarters at Kingsville, Tex., has 
had his jurisdiction extended to include the 
DeQuincy division. 


S. W. Inks, general foreman locomotive 
department of the Pittsburgh & Lake Erie, 
has been appointed master mechanic of the 
Monongahela with headquarters at South 
Brownsville, Pa. 


H. F. Noyes, superintendent of motive 
power of the Maine Central, has been ap- 
pointed master mechanic, with headquarters 
as before at Portland, Me. The position 
of superintendent of motive power has been 
abolished. 


H. L. LeicHton, formerly master me- 
chanic of the Fitchburg division of the 
Boston & Maine, with headquarters at 
Greenfield, Mass., has been transferred to 
Boston, Mass., as master mechanic of the 
Terminal and Portland divisions. 


W. S. TASKER, master mechanic of the 
Panhandle division of the Atchison, Topeka 
& Santa Fe, with headquarters at Welling- 
ton, Kan., has had his jurisdiction extended 
to include the First and Buffalo districts of 
the Plains division. 


G. R. Miller, master mechanic of the 
Pecos division of the Atchison, Topeka & 
Santa Fe, with headquarters at Clovis, 
N. M., has had his jurisdiction extended 
to include the Second, Third, Shattuck, 
Dumas, Clinton, Borger and Skellytown 
districts of the Plains division. Mr. 
Miller’s headquarters are now at Amarillo, 
Tex. 


Car Department 


A. J. Kruecer, master car builder of 
the New York, Chicago & St. Louis, has 
had his headquarters moved from Cleve- 
land, Ohio, to Conneaut, Ohio. 


J. P. JANGRo, superintendent of car main- 
tenance of the Boston & Maine, has been 
appointed also superintendent of car main- 
tenance of the Maine Central. 


Purchasing and Stores 


M. S. SmirH has been appointed store- 
keeper of the Monongahela with head- 
quarters at South Brownsville, Pa. 


ALBERT Nornperc, master mechanic of 
the Pittsburgh & Susquehanna at Philips- 
burg, Pa., died on May 2 after an illness 
of 14 months. Mr. Nordberg entered the 
service of the Altoona & Philipsburg, later 
known as the Pittsburgh & Susquehanna, 
in 1893 as a bridge builder. He was the 
first foreman of the car repair shops at 
Rainey, Pa., and in 1915 became master 
mechanic, in which position he continued 
until the road suspended operations in 
August, 1931. 
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is cutting into the 
railroad dollar 


ee are manufac- 

turers. Their product is ton miles—their production machines are locomotives. 

Present tools or equipment may be physically as good as new; they 

may have been well maintained, but if the progress of the art has made 

available more productive and more economical machinery, the older 
equipment is obsolete. 

A very high percentage of locomotives are obsolete and will pile up 


losses from excess cost of operation as long as they are kept in service. 
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Mechanical Division Standing 
Committees Present Reports 


ECAUSE of the urgent need for economy, the 

annual meeting of the Mechanical Division, Amer- 
ican Railway Association, usually held during the month 
of June, was dispensed with for 1933. In order that 
there might be no break in the continuity of the work of 
the association, however, the reports of the standing 
committees were presented before an open session of 
the General Committee of the Mechanical Division, at 
which the committee chairmen and a few other members 
were present. The recommendations of the various com- 
mittees were acted upon by the General Committee and 
in most cases will be submitted to letter ballot where 
such action is required. Inasmuch as no annual meeting 
was held, no reports were presented by the General 
Committee itself or by the Nominating Committee and 
no election of officers was held. 

The Committee on Safety Appliances at a meeting 
held June 26 decided to recommend to the General Com- 
mittee the adoption of a report from the Committee on 
Brakes and Brake Equipment covering “Specifications 
for freight-train brake equipment” for submitting to 
letter ballot for adoption as a standard of the associa- 
tion for new equipment to become effective as soon as 
approved. This recommendation was approved by the 
General Committee, and the secretary instructed to is- 
sue the necessary letter ballot as promptly as possible. 

H. B. Bowen, chief of motive power and rolling stock, 
Canadian Pacific, was elected to membership on the 
Committee on Locomotive Construction to fill the 
vacancy created hy the death of C. E. Brooks. 

The meeting was conducted by the chairman of the 
Mechanical Division, E. B. Hall, general superintendent 
motive power and machinery, Chicago & North Western. 
Fifteen reports, abstracts of which follow, were pre- 
sented. 


Report on Automatic 
Train Line Connectors 


The investigation of automatic train line connectors has been 
continued in the laboratories of Purdue University during the 
past year. Reference is here made to the reports of the Director 
of Research at the annual meetings of the Mechanical Division 
for the years 1930 to 1932 inclusive which present the progress of 
the investigation up to June 1932. 


The General Committee held 
an open session at Chicago on 
June 27 at which reports were 
presented by the committee 
chairmen and recommenda- 
tions acted upon for.submission 
to letter ballot 


The plans and specifications of their devices have been sub- 
mitted by fifty-one different companies or individuals who are 
manufacturers or patentees of some form of automatic train line 
connector. These specifications have been carefully studied and 
nine different devices have been ordered for the laboratory tests. 
These devices were selected as representative of the various 
types; such as coupler supported, car-body supported, wing type 
or pin-and-funnel type gathering devices, butt-face ports, 45 
deg. ports or side ports. t 

Six freight and six passenger connectors of each of the nine 
different designs were ordered for laboratory tests. Up to the 
present time six of the nine designs of freight type connectors 
have been delivered and submitted to the laboratory tests, namely ; 
Robinson wing type, Robinson ball-and-funnel type, American, 
Roberts, National and Johnson. The three types of freight con- 
nectors which have been ordered but not delivered are Workman- 
Robinson, Cobb and MacTaggart. 

Three of the nine designs of passenger connectors have been 
delivered and submitted to the laboratory tests, namely ; Robinson 
wing type, Robinson ball-and-funnel type, and American. The 
other six types of passenger connectors have not yet been de- 
livered. We are advised that the Johnson passenger connectors 
have been built, are undergoing preliminary tests and will soon 
be ready for shipment to Purdue University. We are also ad- 
vised that the Roberts passenger type connector will be delivered. 
but no date of delivery is obtainable. The people interested in the 
MacTaggart connector state that they wish to submit their con- 
nector for the tests but they are unable to give any approximate 
date as they are having difficulty in financing the manufacture of 
their connector due to the present business conditions. 

The tests on the passenger type devices are divided into the 
following groups: Tests with two passenger connectors 
equipped with metallic hose connections. 2. Tests with two pas- 
senger connectors equipped with rubber hose connections. 3. 
Tests with one passenger connector and one freight connector to 
determine if the freight and passenger connectors will operate 
satisfactorily together. 

The laboratory tests on all of the automatic train line con- 
nectors so far submitted have been completed. Since the com- 
pletion of the tests part of the men engaged on this work have 
been laid off and the others are engaged in working up the re- 
sults of the tests and the preparation of a report. If no additional 
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connectors are received the report covering the connectors tested 
will be put in final form. 

The train line connectors which have been tested are designed 
so that they may be used with the present standard car coupler. 
Several devices have been proposed which combine the car 
coupler and the train-line connections into a single device. The 
adoption of one of these devices would require the adoption of 
a new coupler as well as a train-line connector. We have de- 
layed the consideration of this type of device until the completion 
of the investigation of train-line connectors which do not require 
a change of the present car couplers. It is now time to determine 
if this investigation should include the type of device which com- 
bines the car coupler and the train-line connections into a single 
device and the Director of Research would like to have your 
instructions on this matter. 

The Director of Research has continued to make a monthly 
progress report to W. P. Borland, director of the Bureau of 
Safety of the Interstate Commerce Commission with copies to 
R. H. Aishton or M. J. Gormley, President of the American Rail- 
way Association; F. Walters, chairman, Joint Committee on 
Automatic Train Line Connectors; C. E. Chambers, chairman, 
Committee on Safety Appliances and V. R. Hawthorne, secre- 
tary, Mechanical Division. Representatives of the Bureau of 
Safety, the train-service brotherhoods, the railroads, and manu- 
facturers of devices being tested have been present at various 
times during the conduct of the tests. 

The report was signed by H..A. Johnson, Director of Research. 


Automotive 
Rolling Stock 


The report submitted by the Committee on Automotive Roll- 
ing Stock at the 1932 annual meeting included a table of rail 
cars put in service since 1922 up to and including the year 1931. 
During this nine year period 763 cars were placed in service. 
The average horsepower, per car steadily increased from 97.5 
in 1923 to 446 in 1931. This would seem to indicate that under 
the conditions that have existed for the past few years, the 
demand for small light motor cars has steadily decreased. 

A second section of the committee report dealt with the stream- 
lining of railway equipment with particular reference to rail 
motor cars. Since this report was made much more has been 
learned as regards the principles involved in streamline design, 
and the percentage of advantages accruing from such design. 
It may be stated with reasonable assurance that automotive rail- 
way equipment, both motor and trailing cars of efficient stream- 
line design, can be quickly produced should the future traffic 
situation demand. 

A question of much importance as regards the internal com- 
bustion-engine type of rail motive power has recently arisen. 
“Would it be more economical in the case of motor trains com- 
posed of several cars to have one car devoted primarily to the 
motive power equipment or would it be more economical to 
have the motive power equipment installed in the head-end 
section of a long car, the remaining portion of the car to be 
used for revenue service?” 

It may be that the traffic requirements of the future will 
make desirable the design and development of light-weight, 
high-speed, streamline motor trains for passenger, mail, express 
and light package freight service. If so it would seem that the 
power plant could be installed in the head end section of a 
long car, streamlined to make it a component part of a stream- 
lined motor train. Such a train might with suitable rates or 
tariffs be able to compete with the highway and airway forms 
of transport. Such motor trains would offer service and con- 
venience especially as regards speed and comfort as is impossible 
to economically obtain with our present rolling stock. One rail- 
road is at this time making a very complete and thorough study 
relative to such equipment. Other railroads are making thor- 
ough studies and investigations relative to the use of Diesel- 
electric power units for frequent fast freight service in co- 
ordination with highway transport. And one of the smaller 
railroads is making a detailed survey as regards the complete 
motorization of its entire property with the abandonment of 
all steam service and facilities necessary for operating steam 
service. It is planned to completely coordinate the motorized 
rail service with highway transport and marine connections. 

It may be that the operating and maintenance forces will be 
called upon to agree to working rules compatible with such a 
modern transportation system. Such rules would improve the 
working conditions and would not decrease the employces’ income. 

Recently some financially strong and able manufacturers, as a 
result of their several years of research, experimentation and 
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development, have decided that they can build suitable Diesel- 
electric automotive power plants for rail service of some 1,200 
h.p. capacity, the purchase and usé of which they believe will 
be economically justified. 


Developments in Maintenance 


It has been several years since automotive rolling stock was 
introduced into railway service. And it might be said that it 
has taken a great deal of time, study and effort on the part of 
those directly concerned with the operation and maintenance 
of such equipment to familiarize themselves to a degree with 
this new (to steam-railway men) type of motive power. 

Within the last year several railroads have perfected detailed 
methods for the economic maintenance of automotive rolling 
stock and rail-motor equipment in general, and it is felt that the 
development of satisfactory methods of maintenance are equally 
if not more important than the development and improvement 
of this new form or type of prime mover. 

The report was signed by E. Wanamaker (chairman), elec- 
trical engineer, Chicago, Rock Island & Pacific; H. F. Finne- 
more, assistant electrical engineer, Canadian National; B. N. 
Lewis, mechanical superintendent, Minneapolis, St. Paul & Sault 
Ste. Marie; F. K. Fildes, general foreman, Pennsylvania, and 
J. R. Jackson, engineer tests, Missouri Pacific. 

Action.—The report of the committee was accepted. 


Report of 
Arbitration Commi 


During the year Cases 1702 to 1720, inclusive, have been 
decided and copies forwarded to the members. 

Rules 14 and 49 are modified to provide for use of defect card 
receptacle where desired. 

New paragraphs are recommended under Rule 113 to provide 
method of settlement in cases of cars destroyed or damaged on 
roads which are not subscribers to the Interchange Agreement, 
or on ferries or sea trains. This recommendation has been 
approved by representatives of the Car Service Division. 

A new item is recommended under Rule 124 to provide that 
refunds shall be made in cases detected by the Mechanical In- 
spection Department of the Association, where owner has been 
billed for unnecessary repairs made in violation of Rule 1. 

Modification of a number of the Passenger Interchange Rules 
which it is felt will clarify and simplify the billing work, are 
recommended as result of review and study of these rules by a 
special sub-committee appointed for that purpose. 

All recommendations for changes in the Rules of Interchange 
submitted by members, railroad clubs, private car owners, etc., 
have been carefully considered by the Committee and, where 
approved, changes have been recommended. 

Attention is again directed to the fact that the Arbitration 
Committee will not consider questions under the Rules of Inter- 
change oes submitted in the form of Arbitration Cases as per 

ule 123. 


Freight-Car Rules 


RuLe 3 
The committee recommends that the effective dates for various 

requirements in this rule as listed below, now set at January 1, 

1934, be extended to January 1, 1935: 

Section (b), Paragraph (7)—Brake beam hangers. 

Section (d), Paragraph (3)—Draft key retainer. 

Section (f), Paragraph (1)—Stake pockets on flat cars. 

Section (f), Paragraph (2)—Stake pockets on flat cars. 

Section (r), Paragraph (3)—Hatch covers not secured by 

hinges, on refrigerator cars. 

Section (t), Paragraph (7)—Head block anchorage on tank 

cars. 

Section (t), Paragraph (8)—Wood shims between longitudinal 
anchorage and underframe, on 
tank cars. 

(t), Paragraph (13)—Dome covers not secured by hinge 
or chain, on tank cars. 

(u), Paragraph (2)—Non-acceptance in interchange of 
cars of all-wood construction 
(Class F). 

(u), Paragraph (3)—Non-acceptance in interchange of 
cars of all-wood underframe 
equipped with metal draft arms 
extending 24 in. or more beyond 
center line of ‘body bolster 
(Class E-4). 

The present situation justifies these extensions. 


Section 


Section 


Section 


Reason: 
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The committee recommends a new second paragraph to Sec- 
tion (h), to be included in the next supplement, to read as 
follows : . 

Proposed Form—(h) (2) Hand brake connection between 
brake staff and rod must be of chain, effective January 1, 1935. 
From owners. : 

Reason: To comply with requirements of the United States 
Safety Appliance Standards. 

The committee recommends a new fourteenth paragraph to 
Section (t), to be included in the next suppplement, to read as 
follows: ; 

Proposed Form—(t) (14) Tank cars. In the application of 
new tanks to secondhand underframes and trucks, the under- 
frame must at least conform to the A. R. A. Specifications for 
Class ILI Tank Cars effective May 1, 1917 to July 1, 1927; and 
trucks must be equipped with cast-steel side frames meeting 
«4. R. A. Specifications. From owners. 

Reason: As recommended by the Committee on Tank Cars. 

RuLe 4 

The committee recommends that Section (f) of this rule be 
modified as follows: 

Proposed Form—({) All cars——When metal posts or braces 
are bent to the extent of being out of alignment at sheathing, 
side sheets, side slats, side planks or bolt or rivet holes: or 
zehen bent account of contact from exterior, to the extent that 
the metal sheathing, side sheets, side slats or side planks are 
forced out of alignment; or when the bending of posts or braces 
by raking prevents the proper operation of side doors. 

Reason: To protect additional classes of cars having exposed 
posts and braces, and to clarify the intent. . 

The committee recommends that first paragraph of Section 
(g) of this rule be modified as follows: . 

Proposed Form—(g) (1) All cars.—Metal end sill only, when 
straightening of same is necessary for proper operation of un- 
coupling apparatus, or dumping device, or to restore safety ap- 
pliances to meet the I. C. C. safety appliance requirements, or 
to repair cardable directly associated defective parts. 

Reason: To clarify the intent of the rule and eliminate defect 
carding for minor damage which does not necessitate repairs. 


Rute 5 


The committee recommends that reference to color of printing 
of defect cards be eliminated from first paragraph of this rule; 
also, from cuts on pages 217 and 218 of, the current Code show- 
ing form of Return Card and Bad Order Transfer Card. 

Reason: As an economy measure. i 

The committee recommends that the extended time limits of 
second paragraph of this rule, as shown in the 1933 Code, be 
continued until January 1, 1935. 

Reason: Account curtailment in car repairs resulting in hold- 
ing of bad order cars undet present conditions. 


Ru 7 


The committee recommends that first paragraph of Section 
(4) of this rule be modified as follows: 

Proposed Form—(4) The original record, or record repair 
card when written at the car, must be signed by the authorized 
person making original inspection and the person making the 
complete inspection or by other authorized person making the 
original record, to vouch for the correctness of same. 

Reason: To definitely indicate necessary signatures when 
combined form of record of repairs and billing repair card is 
written at the car. 

Rute 9 

The committee recommends that requirement to specify “Solid. 

filled, or other kind” opposite item of “Journal bearings, applied.” 


be eliminated from this rule. 
Reason: Account modification of Rules 19 and 66. 


Rute 10 


The committee recommends that the Recommended Practice 
Symbols for Marking Defective Wheels as contained in Section 
D of the A. R. A. Manual of Standard and Recommended Prac- 
tice, be printed in the next edition of the Interchange Code. 

Reason: For convenient reference, as recommended by the 
Committee on Wheels. 

Rute 11 

The committee recommends that this rule be eliminated. 

Reason: First sentence eliminated as recommended by the 
Committee on Car Construction. Second sentence transferred to 
Rule 62 for better reference. 

Rute 14 


The committee recommends that last paragraph of this rule 
be modified, effective August 1, 1933, as follows: 

Proposed Form—Defect cards and joint evidence cards must 
be securely attached to the car with at least four tacks, at the 
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locations described in Rule 49, paragraph (a), or placed in 
suitable receptacle as referred to therein. 

Reason: To provide for use of defect card receptacle where 
desired. It is considered unnecessary to repeat designated loca- 
tions in this rule. 

Rur 17 


The committee recommends that a new third sentence be 
added to Section (g) of this rule, as follows: 

Proposed Form—Fir, oak, southern pine or spruce may be 
substituted for cach other in the renewing or splicing of running 
boards on tank cars. i 

Reason: Such substitution should be permissible. 


Rue 18 


The committee recommends that first paragraph of this rule 
be modified, and note added under this Paragraph. to be included 
in the next supplement, as follows : 

Proposed Form—Couplers, types D and E, with distance be- 
tween point of knuckle and guard arm exceeding 5-5/16 in., as 
measured by gage shown in Fig. A on page 44, must have the 
defective part or parts renewed to bring coupler within gage. 
In the application of secondhand D and E couplers complete 
to foreign cars, distance between point of knuckle and guard 
arm must not exceed 5% in., as measured by gage shown in 
Figure B on page 45. In the repair of D and E couplers by 
the application of knuckle, lock or pin, any or all, the distance 
between point of knuckle and guard arm must not exceed 5% 
in. as measured by gage shown in Figure B on page 45. Coupler 
bars with cracks in side wall back of knuckle tails, shall not be 
removed from foreign cars, unless— 

(a) Such crack is over 6% in. in length located within an 
areca 3 in. above and 3 in. below the horizontal center line of 
knuckle side wall, or 

(b) Any crack more than 4 in. long and extending outside 
the areas of 3 in. above and 3 tn. below the horizontal center 
line of knuckle side wall. 

Note—The 5% in. limit referred to above should not he 
confused with the 4% in. limit applicable to reclamation of 
knuckles as required in Circular DV-761 and referred to in 
Rule 23. 

Reason: First paragraph modified as recommended by the 
Committee on Couplers and Draft Gears. Note added to clarify 


the intent. 
Rute 19 


The committee recommends that fifth requirement under this 
rule be modified, as follows: 
_ Proposed Form—In making repairs to foreign cars, the follow- 
ing materials must not be used: 
_ Malleable or steel-backed journal bearings, or journal bear- 
ings with thickness of back through crown less than the following 
dimensions: 


For journals 7 in. long and over, but not 9 in..... 11/16 in. 
For journals 9 in. long and over, but not 11 in. ....13/16 in. 
For journals 11 in. long and over, but not 12 in. .... 15/16 in. 
For journals 12 in. long and over.............++4+- 17/16 in. 
Reason: As recommended by the Committee on Car Con- 


struction. 
Rute 20 


The committee recommends that first paragraph of this rule 
be modified, as follows: 

Proposed Form—Cars must be maintained within the limits 
of standard height for couplers, measured from the top of the 
rails to center of face of coupler knuckle. As far as possible, 
adjustment should be made when cars are empty. 

Reason: As recommended by the Committee on Car Con- 
struction. 

Rue 21 


The committee recommends a new Section (c) to this rule 
which is headed “Bills may be rendered against car owners:”, 
to read as follows: 

Proposed Form—(c) For other temporary repairs, only when 
authorised by car owner. 

‘Reason: To clarify the intent. 


Rute 23 


The committee recommends that twelfth item under Section II 
of this rule be modified in the next supplement, as follows: 

Proposed Form—Il. Welding cracks or fractures (by auto- 
genous or other method), will not be permitted on the following: 

Coupler yokes, except cast-steel yokes as specified in Section 


Reason: To eliminate confliction with Section IV. 

The committee recommends the addition of a new paragraph 
to Section IV of this rule which is headed “Welding cracks or 
fractures will be permitted on the following :”, to read as follows: 

Proposed Form—Spring planks, one-piece, may be welded 
when cracked or broken, as follows: 

1. Cracked or broken crosswise, any location; providing crack 
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or fracture does not extend within two inches of longitudinal 
center line. : . A 
2. When cracked or broken adjacent to side frame, spring 
plank must be removed for welding. ; 
3. Holes, for securing to column or side frames, worn. 
4. Spring seat split longitudinally through flange radius. 
5. Checks or cracks extending outwardly from any hole. 
6. Where, due to corrosion, thickness is reduced to less than 
1⁄4 in. spring planks must not be welded. 
Ap le ihe or two-piece spring planks, must not be welded. 
Reason: As recommended by the Committee on Car Con- 


struction. 
RuLe 24 


The committee recommends that in the next edition of the 
Interchange Code this rule be combined with Rule 25 and re- 
located as new Rule 69. 

Reason: For easier reference. 

Rute 25 


The committee recommends that last paragraph of this rule be 
modified, effective August 1, 1933, as follows: | 

Proposed Form—A. R. A. double plate cast-iron wheels must 
not be mated with A. R. A. single plate cast-iron wheels. 

Reason: In view of impending restrictions for application of 
double plate wheels. . s vA 

The committee also recommends that in the next revision of 
the Interchange Code this entire rule be combined with Rule 24 
and relocated as new Rule 69. 

Reason: For easier reference. 

Rute 32 


The committee recommends that the first sentence of the fifth 
paragraph of this rule be modified as, follows: 

Proposed Form—Removing or cutting out parts of car to 
facilitate loading, unloading or for other purposes, except holes 
not exceeding 1% in. in diameter each, in sides, ends or floors 
of gondola cars or 4% in. in floors of flat cars, for the purpose of 
securing lading in compliance with the, Loading Rules. 

Reason: Figure 70-A ot a Loading Rules permits holes 

is dimension in floors of flat cars. f 
e aa recommends that Sections (b) and (d) of this 
rule be modified as follows: | : - . 

Proposed Form—(b) Cornering; sideswiping ; misplaced 
switches; wrong or mis-interpreted signals or failure to give or 
to observe signals; or letting cars get away on incline. 

(d) Impact switching: Damage to extent shown in Rule 44 
will be delivering company responsibility. Damage to less extent 
will be owner’s responsibility except where_caused under con- 
ditions referred to in Sections (a), (b) or (c), The foregoing 
provisions will apply also to cars handled through car retarding 
device. 

Reason: To clarify the intent. 

Rue 36 


The committee recommends that present second paragraph of 
Section 3 of this rule be modified as new second, third and fourth 
paragraphs, to be included in the first suppplement, as follows: 

Proposed Form—Placards or certificates missing from cars 
containing explosives and other dangerous articles, or placards 
improperly exposed, must be replaced or reversed in accordance 
with current Interstate Commerce Commission Regulations. 

Placards, commodity an and Erao on „emy cars 
(except special dome placards and the optiona angerous- 
Empty” placards as per paragraphs 245, 709 and 710 of the 
Interstate Commerce Commission Regulations), must be removed, 
replaced or reversed, in accordance with current Interstate Com- 
merce Commission Regulations. : . 

Defect cards covering the application, removal, replacing or 
reversal of such placards or certificates, in accordance with cur- 
rent Interstate Commerce Commission Regulations, and also re- 
moval of commodity cards from empty tank cars, must be 
furnished for cars received in interchange and charges thereon 
billed in accordance with Rule 107. | 

Reason: To provide for use of reversible placard on tank car 
equipped with permanent metal holders. G 

Rute 49 


The committee recommends that Paragraph (a), and last 
sentence of Paragraph (b), of this rule be modified, effective 
August 1, 1933, as follows : ; i 

Proposed Form—(a) All-steel cars not equipped with card- 
hoards or suitable receptacle for the accommodation of defect 
and joint evidence cards. Same to be located either on cross tie 
under car or inside of side sill at end of car. or on center sill: 
af cars equipped with center sills onlv. Size of cardboard. if 
used, shall not be less than 54 by 9 in. On composite under- 
frame cars having wood intermediate sills of dimensions suf- 
ficient for attaching defect cards, a suitable receptacle for defect 
and joint evidence cards may be applied to outside face of inter- 
mediate sill at approximately center of car. 
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Note.—Suitable receptacle referred to above may not be applica 
to foreign cars except with consent of owner. 

(b.—last sentence). Size of cardboard shall be not less than 
5% by 9 in. 

Reason: To provide for use of defect card receptacle and 
specify locations for attachment to car. 


Rute 60 


The committee recommends that Paragraphs (a) and (b) of 
this rule be modified in the next supplement to the current Code, 
as follows: 

_ Proposed Form—(a) Standard air brake markings, as showen 
in cut on page 95, are required on all cars. 

(b) Cylinders and triple valves not cleaned within fifteen 
months, as indicated by standard markings, must be cleaned. 
After the expiration of twelve months, if car is on repair track 
for other work, the air brakes may also be cleaned. After the 
expiration of fourteen months, the air brakes may be cleaned 
regardless of whether or not car requires other repairs. 

Reason: To definitely indicate that standard markings are re- 
quired on all cars and to provide for extension of air brake 
cleaning dates as announced in Circular DV-797. 

Note.—Additional changes in this rule, note following and 
Interpretation No. 4 thereto, as result of extended time limits 
announced in Circular DV-797, which have been approved by 
letter ballot (Circular DV-800), will also appear in the next 
supplement to the Interchange Code. 


Rute 61 

The committee recommends that this rule be modified in the 
next supplement, as follows: 

Proposed Form—In connection with periodical repairs to air 
brakes, or when car is on repair track for other work, the brake 
levers shall be checked to assure their conformity with standard 
dimensions shown on metal badge plate attached to car. Wrong 
brake levers or wrong brake rods shall be replaced with standard 
to car at owner’s expense, except where brake levers on car are 
of same ratio as dimensions on badge plate. Brake hangers, 
hanger pins and brackets shall also be checked in accordance with 
the condemning limits shown in Rule 63 and renewed or re- 
paired if necessary. Charge shall be confined to repairs or re- 
newals of these details, no charge permissible for inspection. 

Reason: It should not be permissible to change the rods or 
levers unless braking power standard to car is affected. 


Rue 62 
The committee recommends the addition of a new third para- 
graph to this rule, as follows: 
Proposed Form—In replacing journal bearings on foreign 
cars, new (or relined) bearings must be used to justify bill. 
Reason: Transferred from Rule 11, for better reference. 


Rute 66 

The committee recommends that Section (j) of this rule be 
modified as follows: 

Proposed Form—(j) Journal bearings shall be considered as 
requiring renewal: 

1. When back or lug is broken or cracked. 

2. When worn Y% inch ar more lengthwise at either end. or 
when the combined wear lengthwise from such cause is 34 in. 
or more. 

3. When lining is loose or cracked. 

4. When lining is worn through to brass. 

5. When lining is spread over side. 

6. When contour of brass is not suitable for sice of journal 
on axle applied. 

Reason: As recommended by the Committee on Car Con- 


struction. 
Rute 67 


The committee recommends that this rule be bracketed 
“Owners responsible,” to clarify the intent. 


Rute 69 


The committee recommends that Rules 24 and 25 (as revised), 
he combined and relocated as new Rule 69. as follows: 

Proposed Form—When mounting, two wheels of different tape 
sise must not be applied to the same axle. 

New wheels must not be mated with second-hand wheels. 

One-wear wrought-steel wheels must not be mated with multi- 
ple-wear wrought-steel wheels. 

A. R. A. double plate cast-iron wheels must not be mated with 
4. R. A. single plate cast-iron wheels. 

Reason: For easier reference. 


Rute 73 


The committee recommends that this rule be modified, effective 
August 1, 1933, as follows: 

Proposed Form—Worn through chill: See paragraphs 102 
and 103 and Fig. 76 in Wheel and Axle Manual for identification 
of this defect. Wheel shall not be removed from service if tread 
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is not out of round in excess of 1/16 in. within an arc of 12 in. 
or less and then only if worn through chill, Care shall be taken 
o T tinguish this defect from flat spots caused by sliding 
wheels. 

(No change in note). 

Reason: As recommended by the Committee on Wheels, to 
clarify the intent. 


Rur 75 


The committee recommends that present interpretation follow- 
ing this rule be eliminated and new note incorporated following 
the first paragraph, effective August 1, 1933, as follows: 

Proposed Form—Brake burn: Cast-iron wheels with trans- 
verse cracks or comby treads due to heating. See paragraphs 
107 to 109 and Figs. 81 to 90 in Wheel and Axle Manual. 

Note.—Wheels, cast-iron, should be condemned if the checks 
or cracks extend into the throat of the flange or are in the 
flange or, when in the tread, are over 234 in. in length. Skid 
burned wheels should ordinarily be left in service until comby 
spot 21⁄4 in. long or over develops, or two such adjoining spots 
each 2 in. or over develop. 

Thermal cracks: Cast-steel, wrought-steel or steel-tired wheel. 
See paragraph 35 and Figs. 40 to 44 in Wheel and Axle Manual. 

Reason: As recommended by the Committee on Wheels. 


Rur 82 


The committee recommends that last sentence of Section (c) 
of this rule be eliminated, effective August 1, 1933, as follows: 

Proposed Form—(c) Tread worn hollow: Cast-iron wheels 
removed from service account condition of axle or mate wheel 
shall be classed as scrap if tread is worn so that projection on 
under side of gage (Fig. 8-A applied as shown in Fig. 4-D), 
clears tread of wheel at any point on circumference. 

Reason: As recommended by the Committee on Wheels. 


Rute 87 


The committee’ recommends that first paragraph of this rule 
be modified in the next supplement to the current Code, and 
that the extended time limit involved be continued in effect 
until January 1, 1935, as follows: 

Proposed Form—Any company making improper repairs by 
using material which the repairing line should carry in stock, 
as prescribed in Rule 122, is solely responsible to the owners, 
with the exception of the cases provided for in Rule 57. Such 
improper repairs must be corrected within twenty-one months 
after first receipt of car on home line, to justify bill. In all 
cases of improper repairs where defect card is attached to car, 
a notation to that effect should be made on the billing repair 
card. 


Reason: To harmonize with Rules 5 and 94. 


Rue 94 
The committee recommends that the extended time limits of 
first paragraph of this rule, as shown in the 1933 Code, be con- 
tinued until January 1, 1935. 
Reason: Account curtailment in car repairs resulting in hold- 
ing of bad order cars under present conditions. 


Rute 98 


The committee recommends that a new fifth paragraph be 
added to Section (c) of this rule, and present Interpretation 
No. 12 eliminated, as follows: 

Proposed Form—(c) (5) Where an axle applied by a foreign 
road ts condemned by another foreign road within 90 days from 
date of application account journal length exceeding, or journal 
diameter being below A. R. A. limits for reapplication, and u 
controversy arises as to the accuracy of dimensions shown on 
billing repair cards, in the absence of conclusive evidence as to 
which road is actually responsible, the expense of renewal of 
said axle (secondhand value, less scrap credit) shall be equally 
divided between the two forcign roads involved. 

Note.—Axles scrapped account below A. R. A. limit in wheel 
seat or center will not be subject to this method of adjustment. 
regardless of date of previous application. 

Reason: To provide an equitable method of settlement in 
cases of variance in dimensions of journal diameter. Also, to 
eliminate Interpretation No. 12. 

The committee recommends that second paragraph of Section 
(g) of this rule be modified, as follows: 

Proposed Form—The amount of service metal on both wheels 
will be governed by the minimum amount on either wheel, except 
when a wheel is necessarily scrapped on account of defective or 
reaching limit of wear, the service metal on mate wheel will be 
credited on basis of the actual amount tf in excess of 6 inch 
above condemning limit based on full flange contour. 

Reason: To provide proper credit for serviceable A. R. A. 
Standard material removed. 


Rue 99 
The committee recommends the addition of a new last sentence 
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to this rule, and that present interpretation following the rule be 
eliminated, effective August 1, 1933, as follows: 

Proposed Form—Car owner is responsible for first applica- 
tion of fornar bearing, except: 

1. When applied account missing. 

2. When applied at time wheels and axle are rencwed or re- 
moved and replaced (same location) account delivering com- 
pany’s defect. 

3. When applied account damaged under any of the conditions 
enumerated in Rule 32. 

Reason: It is felt charge for first application of journal 
bearing versus car owner is justified regardless of cause of 
removal in all cases except as specified above. Also, to eliminate 
present interpretation to the rule. This change will abrogate 
Decision No. 1701. 


Rue 113 


The committee recommends two additional paragraphs under 
this rule, to become effective August 1, 1933, as follows: 

Proposed Form—W hen a car owned or controlled by a rail- 
way company is damaged or destroyed on the tracks of a road 
which is not a subscriber to the Interchange Agreement of the 
American Railway Association, the subscriber road delivering 
the car to such non-subscriber road shall be responsible to the 
owner for damage to or destruction of the car while in possession 
of the non-subscriber. 

In case of damage to or loss of cars owned or controlled by 
a railway company, occurring while in possession of steamship, 
ferry or barge line which is not a subscriber to the Interchange 
Agreement of the American Railway Association, in the absence 
of proper authority for such delivery, responsibility ta car owner 
shall devolve upon the delivering line. However, in the event 
car owner has given permission in accordance with the provisions 
of Car Service Rule 4 to make such delivery, the responsibility 
for loss of er damage to the car shall be settled between car 
owner and the water transportation carrier. 

Reason: To provide method of settlement under such cir- 


cumstances. 
Rue 124 


The committee recommends that a new Paragraph (2-b) be 
added to Section B of this rule under heading “Refunds shal! 
be made for improper charges as follows,” and present Para- 
graph (2) renumbered as Paragraph (2-a), as follows: 

Proposed Form—(2-b). In cases detected where owner was 
billed for unnecessary repairs in violation of Rule 1. 

Reason: To prohibit the practice of performing extensive and 
unnecessary repairs to foreign cars. 


Passenger Car Rules of Interchange 


PREFACE 


The committee recommends that a new fourth item be added 
to the Preface, effective August 1, 1933, as follows: 
_ Proposed Form—4, Providing an equitable basis for charg- 
ing line service expense items. 

Reason: To complete preface as to the intent of these rules 
with respect to line service expense items. 


PASSENGER RULE 2 

The committee recommends that the effective dates of both 
first and second sentences of Section (c) of this rule pertain- 
ing to metallic steam heat connectors, now set at October 1, 
1933, and January 1, 1934, respectively; and the effective date 
of Section (d) of this rule pertaining to platform safety chains, 
now set at January 1, 1934; be extended for one year. 

Reason: The present situation justifies these extensions. 


PASSENGER RULE 3 

The committee recommends that this rule be modified, effective 
August 1, 1933, as follows: 

Proposed Form—Passenger equipment cars operating in inter- 
change shall be divided into two classes of service as follows: 

(a) Line Service: Cars operating regularly under an approved 
operating agreement over two or more systems of railroads from 
designated terminal of originating lind to designated terminus of 
line. This includes extra cars assigned to handle overflow busi- 
ness, providing they move the entire length of established line. 

Note.—In event line car is set out enroute account mechanical 
defects and another car substituted, line service expense shall be 
confined to full line mileage proportion of expense at originating 
terminal on original line car only. 

(b) Interchange Service: Cars moving over two or more 
systems of railroads, the operation of which does not comply 
with the requirements of line service. This also includes trains 
used for the movement of troops. 

(c) (Transferred to new Rule 10.) 

Reason: To more clearly define line service cars and definitely 
provide for status of extra cars. This change will abrogate 
Decision No. 1690. 
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PasseENGER RULE 6 


The committee recommends that this rule be modified, effec- 
tive August 1, 1933, as follows: 

Proposed Form—The expenses of passenger equipment cars 
operated in interchange or line service shall be divided into three 
classes, namely: 

(a) Owner’s defects. 

(b) Delivering company’s defects. : 

(c) Line service expense, proratable on a mileage basis against 
the roads comprising the line, unless otherwise provided by 
Special agreement. 

(d) (Eliminated, account elimination of Rule 10). 

Reason: To eliminate Section (d) and make clear that charge 
is permissible under Section (c) in the absence of special agree- 
ment. 


PASSENGER RULE 7 


The committee recommends that first and second paragraphs 
of Section (c) of this rule be modified, effective August 1, 1933, 
as follows: 

Proposed Form—Owner’s defects are as follows: 

(c) Chimneys, wicks, burners, shades, and all other fittings 
of oil-lighting equipment. 

Mantles, tips, burners, domes, globes, bulbs, bowls, and all 
other fittings of gas-lighting equipment. 

Reason: Car owner should be responsible for these details in 
all cases. . 

The committee recommends that third paragraph of Section 
(c) of this rule be modified, effective August 1, 1933, as follows : 

Proposed Form—Fuses, incandescent bulbs, shades, belts, cur- 
rent, wiring, flushing batteries (except material cost of distilled 
water for batteries), and all other parts of electric-lighting 
equipment. 

Reason: Account elimination of Rule 10 under which charge 
for above was permitted in addition to the mileage charge. 

The committee recommends that Section (d) of this rule be 
modified, effective August 1, 1933, as follows: 

Proposed Form—(d) All defective or missing inside or con- 
cealed parts of car, including tools and emergency repair parts, 
missing from either inside or outside of all cars, except as pro- 
vided in Rule 8. . 

Reason: To eliminate confliction with Rule 8. 

The committee recommends that fifth paragraph of Section 
(f) of this rule be modified, effective August 1, 1933, as follows : 

Proposed Form—(f) (5) Worn flange—cast-iron wheels: 
Flanges having flat vertical surface extending % in. or more 
from tread, or flanges 1 in. thick or less, gaged at a point % in. 
above tread. 

Gage for condemning worn flanges of cast-iron wheels under 
passenger cars should be the same as is used for condemning 
worn flanges of cast-iron wheels under freight cars of 80,000 
lb. capacity or over (See Figs. 3 and 4 of freight code). 

Cast-iron wheels: The freight car code requirements ap- 
plicable to remount gage limits for tread and flange; to wheels 
below nominal weight, or having no cast weight; and to wheels 
with bore exceeding A. R. A. Standard diameter; also apply to 
cast-iron wheels in service under passenger train cars. 

Reason: To clarify the intent. 

The committee recommends that first paragraph of Section 
(g) of this rule be modified as follows: 

Proposed Form—(g) (1) Cars must be maintained within 
the limits of standard height for couplers, measured from the 
top of the rails to center of face of coupler knuckle. As far as 
possible, adjustment should be made when cars are empty. 

Reason: As recommended by the Committee on Car Con- 
struction. 

The committee recommends that first paragraph of Section 
(h) of this rule be modified, and note added under this para- 
graph, to be included in the next supplement, as follows : 

Proposed Form—(h) (1) Couplers, types D and E, with 
distance between point of knuckle and guard arm exceeding 
5-5/16 in, as measured by gage shown in Fig. A of Freight 
Rule 18, must have the defective part or parts renewed to bring 
coupler within gage. In the application of secondhand D and E 
couplers complete to foreign cars, distance between point of 
knuckle and guard arm must not exceed 5% in., as measured 
by gage shown in Fig. B of Freight Rule 18. In the repair of D 
and E couplers by the application of knuckle, lock or pin, any 
or all, the distance between point of knuckle and guard arm 
must not exceed 514 in., as measured by gage shown in Fig. B 
of Freight Rule 18. Coupler bars with cracks in side wall back 
of knuckle tail, shall not be removed from foreign cars, unless— 

(a) Such crack is over 6% in. in length located within an 
arca 3 in. above and 3 in. below the horizontal center line of 
knuckle side wall, or 

(b) Any crack more than 4 in. long and extending outside 
the arcas of 3 in. above and 3 in. below the horizontal center 
line of knuckle side wall. 

Note.—The 5%-in. limit referred to above should not be con- 
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fused with the 4%-in. limit applicable to reclamation of knuckles 
as required in Circular DV-761 and referred to in Freight 
Rule 23. 

Reason: 
Committee on Couplers and Draft Gears. 
the intent. 


First paragraph modified as recommended by the 
Note added to clarify 


PassSENGER RULE 8 


The committee recommends that a new third paragraph be 
added to Section (a) of this rule, effective August 1, 1933, 
as follows: 

Proposed Form—Delivering line defects are as follows: 

(a) Removing or cutting out parts of car to facilitate loading 
or unloading. 

Theft of parts of car where handling line knows such theft 
occurred while car was in its possession. 

Where handling line has knowledge of concealed fire damage 
occurring while car is in its possession, it shall assume re- 
sponsibility for same. 

Reason: Damage under such circumstances should properly 
be assumed by handling line. 

The committee recommends that Section (d) of this rule be 
eliminated, effective August 1, 1933. 

Reason: Unnecessary, covered in Rule 5. 


PasseNGceR RuLE 9 


The committee recommends that this rule be modified, effective 
August 1, 1933, as follows: 

Proposed Form—Line Service expense items are as follows: 

Proposed Form—(a) Terminal cleaning. Charge to be made 
only at originating terminal of established line and when work 
is performed in accordance with Rule 21. Special cleaning, as 
per Item 14 of Rule 21, may be performed and charged only as 
agreed by parties comprising line. 

(b) Heating. Charge to be made in accordance with Rule 22 
and will apply only when furnished at originating terminal of 
established line; or coal furnished for individual heaters. 

(Eliminated, account change in Rule 7.) 

(c) Lubrication. Charge to be made in accordance with Item 
21 of Rule 22 only at originating terminal of established linc, 
except periodic repacking as referred to in Section (1) of Rule 


(d) Supplies. Illuminating oils, water and ice, drinking cups. 
toilet soap, deodorizing liquids or tablets, and towels are not a 
line expense. Coal, wood and charcoal are not a line expense 
unless used as specified in paragraph (b) for cars in line service. 

(Eliminated, account new Rule 10.) 

(e) Drinking Water Containers. Cleaning and Steamina, when 
herformed periodically, to be charged as per Item 17 of Rule 21. 

(f£) Cost of coal furnished for operating head-end lighting 
system, also cost of attendant (when furmshed) for operating 
such equipment. 

Note.—Cost of precooling cars by mechanical device may be 
charged only in case of special agreement by parties comprising 
ine. 

Reason: To confine charge for line service expense items to 
work performed at originating terminals (unless covered by 
special agreement); and to provide for periodic cleaning and 
steaming of drinking water containers and precooling of cars 
by mechanical device. Section (f) added account elimination 
of Rule 10 under which this charge was permitted in addition 
to the mileage rate. 

PassENGER Rute 10 


As announced in circular letter to the members under date 
of March 31, 1933, due to revision of Car Service Rule 8 which 
combined the charge for the use of electric lighting equipment 
with the rental rates of passenger train cars, Passenger Inter- 
change Rule 10 was eliminated from the Code of Interchange 
Rules effective April 1, 1933. 

The committee recommends that a new rule be added to the 
Code, effective August 1, 1933, as follows: 

Proposed Form—Interchange Service expense items to be as- 
sumed by handling line, are as follows: 

1. Ordinary daily cleaning, sweeping and dusting interior, wip- 
ing down and washing exterior, cleaning windows, etc. 

2. Lubrication, except periodical repacking. 

3. Terminal heating. 

4. Illuminating oils, water and ice, drinking cups, toilet paper, 
toilet soap, towels, coal, wood and charcoal. 

5. Steaming and cleaning of drinkina water containers. 

Note—If above service is performed on private or business 
cars, the cost shall be charged against the car owner. 

Reason: This expense is assumed by handling line and should 
he divorced from Line Service expense items shown in Rule 9. 
Also, to eliminate interpretation following Rule 21 


PASSENGER RULE 11 


The committee recommends this rule be eliminated, effective 
August 1, 1933. 
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Reason: Account elimination of former Rule 10 covering 
electric lighting. 


PassENGER Rue 12 


The committee recommends that Section (b) of this rule be 
eliminated effective August 1, 1933. 
Reason: Account of change in Rule 19. 


PASSENGER RULE 19 

The committee recommends that first paragraph of this rule 
be modified, effective August 1, 1933, as follows: 

Proposed Form—Bills for maintenance of passenger cars 
should be handled as provided in Rules 91 to 97, inclusive, of 
the freight code of rules. Original record of repairs and billing 
information shall be prepared as required in the freight car 
rules except that box numbers where marked on truck shall be 
reported for wheels, brake beams, journal boxes and contained 
parts. 

č Arason: To conform to requirements of Rule 9 of the Freight 
ode. 

The committee recommends that Item (d) of second paragraph 
of this rule be eliminated, effective August 1, 1933. 

Reason: Elimination of former Rule 10 covering electric 
lighting. 

The renort was signed by T. W. Demarest (chairman), general 
superintendent motive power, Pennsylvania; W. H. Flynn, general 
superintendent motive power and rolling stock, New York Cen- 
tral; J. J. Hennessey, assistant superintendent car department, 
Chicago, Milwaukee, St. Paul & Pacific; T. Beaghen, Jr., super- 
intendent car maintenance, Mexican Petroleum Corporation; C. 
T. Ripley, chief mechanical engineer, Atchison, Topeka & Santa 
Fe; L. Richardson, mechanical assistant to the vice-president 
and general manager, Boston & Maine; M. F. Covert, general 
superintendent equipment, General American Car Company, and 
G. E. McCoy, assistant general superintendent car equipment, 
Canadian National. 

Action—The report of the committee was accepted. 


Report on Brakes 
And Brake Equipment 


Undesired Emergency L-2 Triple Valves—Some time ago 
complaint was made by several railroads of periodical cases 
of undesired emergency action with the L-2 triple valves in 
passenger service. It transpires that various railroads in repair- 
ing the L-2 triple valve are substituting the old type graduating 
springs and caps in cases where the L-2 triple valve is removed 
from cars on their lines, thus burdening the car owners who 
introduce this improvement. 

We recommend all railroads be advised that, in cases where 
the L-2 triple valve has been equipped with graduating spring 
Westinghouse Air Brake Company, Piece No. 92073 and cap 
Westinghouse Air Brake Company, Piece No. 92074, foreign 
lines, in repairing such valves, maintain these features in kind. 

Welding of Brake Heads—The question of building up worn 
surfaces on brake heads has been considered by this committee 
on several occasions and their position has been that welding 
should not be permitted with malleable brake heads. Recently 
the committee again considered the question and referred the 
matter to the Committee on Specifications for Materials for 
their opinion with reference to the practicability of work of this 
character. The recommendation of the Committee on Specifica- 
tions for Materials is as follows: 

“On malleable iron, the weld heat changes the structure of the 
base metal to a white cast iron which is brittle and unsuited for 
tensile stresses, but experience has shown where the weld is in 
compression, as on brake heads, the weld stands up in service 
and will not break loose. 

“In restoring worn surfaces by welding with iron or steel wire 
by the electric or oxy-acetylene process, the electric process is 
considered the better because of being quicker and giving less 
penetration of heat into the body of the casting. 

“This committee suggests to the Committee on Brakes & Brake 
Equipment, that Section three of Rule 23 be modified to permit 
welding of worn surfaces on brake heads, both steel and malle- 
able iron. Cracks in malleable iron heads should not be repaired 
by welding, as the structural change in the iron causes brittle- 
ness and inability to stand tensile stresses.” 

This Committee now concurs with the suevestions of the Com- 
mittee on Specifications for Materials and recommends that 
Section three of Rule 23 be modified in accordance therewith. 

Retaining Valves—For several years a number of railroads 
have complained of difficulty with brakes failing to release on 
account of retaining valves and pipe connections being stopped 
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up by mud-bees or wasps building their nests therein. Recently 
the air brake companies designed a new type of plug in the 
form of a cap having a number of small slotted openings. 
Several railroads, at the present time, are putting these devices 
into service. So far they seem to be entirely satistactory and we 
would suggest a liberal application of these latter devices by the 
various railroads who experience difficulties of this character 
and if the service of this device seems to merit such considera- 
tion, the committee will later on make recommendations with 
respect there-to. 

Emergency Valves—Some time ago the Illinois Central sub- 
mitted for approval of the Brake Committee, a modification of 
the present emergency valve and piston used in the K triple 
valve, in order to overcome cases of bent emergency valve stems. 

The wing type shown in Fig. 1 is the type of valve originally 
submitted. Several thousand of these have been in service on 
Illinois Central cars for the past four years or more. This is 
the type recommended by this Committee originally. 

The short-stem type used with the present standard piston is 
illustrated in Fig. 2. This type of valve was developed by 
the Westinghouse Air Brake Company subsequent to the one 
developed by the Illinois Central, and has not been tested by 
this committee. No formal request or submission has been made 
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Fig.l Fig.? 


The wing and short stem types of emergency valves 


to the Brake Committee by the Air Brake Company requesting 
approval for the use of the short stem type. However, a sub- 
mission of thjs device to the committee was made by one of 
its members and the committee agreed to include this device in 
their recommendations. 

We recommend that the Arbitration Committee permit the use 
of the wing type valve and piston shown in Fig. 1 and the short 
stem type shown in Fig. 2 in the interchange of freight equipment. 

Location of Feed Grooves—Circular DV-800, triple valve gages, 
provides that all triple valves being tested upon the A. R. A. 
standard test rack designated by the air-brake companies as 3-T, 
will have the feed-groove location checked with a device designed 
for that purpose. 

This gage was not shown in the list of gages mentioned in 
circular DV-800 because it applied to the checking of the feed- 
groove location under conditions wherein it is not necessary to 
use the gages listed in that circular. It must, therefore, be made 
a part of the A. R. A. freight triple-valve test rack, and we 
therefore recommend submitting to letter ballot for adoption as 
standard, the following: i 

“A. R. A. standard triple valve test racks must be equipped 
with a device for locating the position of the feed groove. The 
device shown in Fig. 1, as furnished by the air brake manu- 
facturers, or its equivalent, will meet the above requirements.” 


Standard Brake Beam 


A large part of this year’s report was devoted to a consideration 
of the standard brake-beam designs which have been de- 
veloped by the sub-committee. The report takes up in great 
detail the reasons for the selection of the designs of the several 
component parts, including the brake-shoe and key, due to cer- 
tain revisions being contemplated in the brake head suggested 
for use as a part of the standard beam. The recommendations 
of the joint sub-committee were arrived at after co-operative 
efforts with the brake-beam manufacturers and these recom- 
mendations are concurred in by the latter. Fig. 3 shows an 
assembly drawing of the recommended beam which has been 
designated as A. R. A. Standard No. 15. The reasons set forth 
by the committee for the selection of the compression member 
shown are as follows: 

(a) It has been referred to in the Manual of Standard and 
Recommended Practice since 1913 or for nearly 20 years. 

(b) It is interchangeable with the great majority of existing 
brake beams. 
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(c) It was selected by special committee action for the United 
States Railroad Administration and employed in the brake beams 
applied to 100,000 freight cars built to the U. S. R. A. specifi- 
cations. 

(d) Brake beams employing this type and dimension of com- 
pression member fully meet all the A. R. A. test requirements. 

(e) It is a commercial section which affords both the manu- 
facturers and the railroad the benefits of an open market. 

The committee fails to find evidence to warrant increasing the 
tension member from 1% in. to 1-34 in. in diameter, believing 
the former ample for the 15,000-Ib. deflection load. 

Conclusions—Having spent a considerable time on the various 
phases, such as we know of, surrounding the whole brake beam 
question we are satisfied that a very considerable and unneces- 
sary amount of money is involved on the part of both the rail- 
roads and the manufacturers as a result of the present state 
of the matter. 

That these unsatisfactory conditions are aggravated by the use 
of brake beams and parts not coming within A. R. A. require- 
ments and gauge limitations. 

That brake beam maintenance generally is of poor quality and 
testing after repairs is not generally done. 

That inspections made of manufactured brake beams, brake 
shoes and brake shoe keys by railroads generally is not suf- 
ficiently close to insure their meeting the A. R. A. specifications 
and requirements. 

That the brake beam parts and assembly referred to in Figs. 
1—6 will meet the requirements for a common standard and 
permit the manufacturers some latitude in both design and detail. 

That it will be a decided advantage to all railroads if a stand- 
ard brake beam, brake shoe and brake shoe key is adopted and 
effectively maintained. 

Recommendations—After many conferences with the manu- 
facturers and due consideration of the problems and conditions 
involved we respectfully submit the following for your con- 
sideration and approval: 

(a) That this brake beam be designated and identified as the 
A. R. A. standard No. 15 brake beam. 

(b) That the compression and tension member be adopted as 
standard for the No. 15 brake beam. 

(c) That the brake head be adopted as standard for the No. 
15 brake beam and substituted for those shown on Plates Nos. 
3e and 47, also on pages 84, 86 and 87 of the Manual, Section 

(d) That the brake shoe key be adopted as standard and sub- 
stituted for that shown on page 90, Section “E” of the Manual. 

(e) That the strut be adopted as standard for the No. 15 
brake beam and substituted for that shown on Plate No. 28, 
also on page 91 of the Manual, Section “E”. 

(f) That the brake beam assembly shown in Fig. 3 be adopted 
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Fig. 3—Assembly drawing of the A. R. A. Standard No. 15 
brake beam 


as standard for the No. 15 brake beam and substituted for that 
shown on Plate No. 47 also on page 83 of the Manual, Section 
al A 

(g) That the design of the steel back and shoe be given con- 
sideration by the individual roads pending a further study of 
the brake shoe. f 

Appendix—It is apparent to your Sub-Committee that the out- 
line drawing and table of minimum requirements shown on 
Fig. 1, page 154 of the 1933 Code of Interchange Rules, do 
not adequately define the permissible tolerances for brake beams 
acceptable in interchange and it seems appropriate that they be 
revised to show these tolerances. Furthermore, that as the No. 1 
A. R. A. brake beams are now practically eliminated from all 
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cars in interchange it also seems opportune to remove all 
references to the No. 1-beam from the table of minimum di- 
mensions and include in its stead suitable dimensions to cover 
the A. R. A. standard No. 15 brake beam if and when this beam 
becomes standard. Therefore we recommend that the table at- 
tached hereto be substituted for that shown on page 154 and 
that Fig. 2 shown on page 155 be removed. 

We further recommend that the present Interchange Rules 
be amended to cover the following items if and when the No. 
15 brake beam and parts become standard: 

a—To protect car owners against foreign roads applying 
present standard brake beams to new cars and cars rebuilt 
after a special date equipped with the No. 15 brake beam. 

b—To provide for the present standard No. 2 and No. 2-plus 
brake beams to be used to replace in kind or in substitution for 
brake beams of less capacity until existing stocks of such beams 
and their parts are exhausted. 

c—To provide for the use of the standard No. 15 brake beam 
to replace any capacity brake beam below the No. 3 brake beam. 

d—To provide for new cars and rebuilt cars after a specified 
Gate to be equipped with the A. R. A. standard No. 15 brake 

am. 


e—To provide for the compulsory application of the A. R. A. 
Standard No. 15 brake beam after a specified date, which would 
be sufficiently in the future to permit existing stocks to be used 
up. 
f—To provide for the acceptance and equal charge for ap- 
proved alternate brake shoes. 

g—To provide a charge covering the improved standard brake 
shoe key and approved alternate keys. 

Recommendations a, b, c, d, and e, are addressed to the Arbi- 
tration Committee, and recommendations f, and g, to the Com- 
mittee on Prices. 

It is also our opinion that the price allowed for a second-hand 
beam is too high and should be adjusted commensurate with the 
value of the average second-hand heam. 

„The report was signed by G. H. Wood (chairman), super- 
visor air brakes, Atchison, Topeka & Santa Fe; B. P. Flory. 
superintendent motive power, New York, Ontario & Western: 
T. L. Burton, air-brake engineer, New York Central; M. Purcell, 
general air-brake inspector, Northern Pacific; W. H. Cleeg. 
chief inspector air-brake and car-heating equipment, Canadian 
National: W. J. O'Neill, general mechanical superintendent, 
Denver & Rio Grande Western; M. A. Kinney, general master 
mechanic, Chesapeake & Ohio; H. A. Clark general air-brake 
inspector, Minneapolis, St. Paul & Sault Ste Marie; R. C. 
Burns, general foreman, Pennsylvania, and L. S. Ayer, general 
air-hrake inspector, Southern Pacific. 

Action—In presenting the report Chairman Wood stated that 
a member road had requested that consideration be given to in- 
creasing the cleaning period for passenger-car brakes to 15 
months, the same as has heen done in the case of freight brakes. 
He stated further that this suggestion had just heen received, 
but that the committee would give it prompt consideration so 
as to submit their recommendation in time to be included in the 
letter ballot circular. In connection with the recommendations 
pertaining to the adoption of the No. 15 brake heam it was de- 
cided to confine the recommendations for the mandatory appli- 
cation of these beams as approved to new cars and to eliminate 
the words “and cars rebuilt” in recommendations a and b in the 
appendix and to eliminate recommendation e of the appendix 
entirely. 

With these changes the report of the committee was approved 
and submitted to letter ballot. 


Report on — 
Car Construction 


Standard Box Car—A number of questions involving details 
of design have been considered and disposed of by the committee 
and the builder, the Pressed Steel Car Company of the A. R. 
C. I., was given complete engineering information as of April 14, 
1933, necessary to proceed with the construction of the five sample 
steel-sheathed wood-lined box cars of the design illustrated in 
Appendix A, Circular DV-768. This design was submitted to 
the Mechanical Division during the annual meeting held in June, 
1932, and was subsequently adopted as standard by letter ballot. 

All five cars are to be built to the base design, that is, with 
the proprietary doors, ends and roofs, after which the com- 
mittee plans to conduct certain static and impact tests as a 
check on the design. When this work is completed, it is de- 
sired to have the cars placed in regular operation on a number 
of member roads under both regular and special conditions in 
order to obtain additional performance data in actual service. 
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Self-Clearing Hopper Cars—In accordance with instructions, 
the committee, in co-operation with the A. R. C. I., is proceeding 
with the design of a 70-ton nominal capacity self-clearing hopper 
car, in accordance with the program as set forth in Appendix A, 
Circular DV-768. Although not specifically included in the 
instructions, a design for a 50-ton nominal capacity hopper car 
is being produced at the same time. As soon as this work is 
completed, it is proposed to undertake that part of our present 
assignment which pertains to a 100-ton self-clearing hopper car. 

Refrigerator Car—Work on this design is being held in 
abeyance until after the standard steel-sheathed box cars are 
built and tested and the hopper car assignment is disposed of. 

Patents—Subsequent to the 1932 annual meeting, complete 
drawings and specifications for the new standard steel-sheathed 
wood-lined box car were submitted to both the Eastern and 
Western Railroad Associations for complete investigation of 
the patent situation. During the current year reports from both 
Associations have been received and analyzed and all questions 
involving patents, exclusive of those covering proprietary spe- 
cialties which are purchased from the owners of the patents or 
their licensees, have been satisfactorily disposed of. Therefore 
no infringements of existing valid patents or payments of 
royalties are involved. 

Equipment Clearances of Proposed Standard Cars—Recent 
advice has been received through the secretary that the En- 
gineering Division is making progress on the equipment-clearance 
investigation. It is hoped that during the coming year definite 
advice may be obtained and decision reached as to what, if any 
enlargement in the present clearance diagram, Plate B, Supple- 
ment to the A. R. A. Manual, will result. ; S 

Truck Springs—In accordance with instructions, an investi- 
gation has been made of the various devices, spring groups and 
complete trucks intended to minimize harmonic spring action for 
the protection of lading and to reduce at least to some extent, 
the dynamic forces of operation set up within car structures 
and trucks. A special sub-committee was appointed to formu- 
late a proposed program of laboratory and road tests intended 
to develop the facts. This report has now been completed and 
approved by the Car Construction Committee and released to 
the secretary for submission to the General Committee for con- 
sideration and further advice. 

Helical Spring Group for 100-Ton Nominal Capacity Trucks— 
The sub-committee has submitted a tentative design. This is 
being reviewed and should be in shape to submit next year. 

Truck Spring Planks—A_ number of reports have been re- 
ceived of freight truck spring-plank failures. The committee 
is not in position at this time to provide definite advice as to 
the causes of these failures or to submit recommendations as 
to how they might be overcome but the matter will be investi- 
gated as conditions permit with a view to recommending any 
design changes which may be considered advisable. 

Rail-Motor-Car Axles—During the latter part of the year 
1929, the Car Construction Committee initiated a study in co- 
operation with the A. E. R. E. A. for the purpose of working 
out standard axles for automotive rolling stock, particularly 
the larger size axles. is was necessary because the then 
existing A. E. R. E. A. standard axle designs were inadequate 
to meet the requirements. ak s 

At that time the A. E. R. E. A. was considering the adoption 
of motor axles having 6-in. by 1l-in, 6%4-in. by 12-in. and 
7-in. by 13-in. journals. On that occasion the sub-committee 
conferred with the Rolling Stock Committee No. 1 of the 
A. E. R. E. A., at New York City (December 11, 1929), at 
which time it was agreed that the A. E. R. E. A. sub-committee 
would prepare complete calculations for the E-11 and E-12 
axles, for submission at an adjourned meeting of these two 
sub-committees. The E-13 axle was temporarily eliminated from 
consideration at that time. 

It was agreed that the calculations would follow the method 
laid down by the Master Car Builders Association in 1896 and 
modified by the A. R. A. in 1920, with proper allowances for 
motor weight, torque, etc., as well as the diameter of wheels 
to be on the axles. Calculations were presented at a joint meet- 
ing held at Atlantic City on September 28, 1931, but were not 
in accordance with the above suggestions. , ; 

After a thorough discussion of these calculations, it was 
agreed that the A. E. R. E. A. committee would revise their 
calculations in line with suggestions made, and again present 
them for check by the sub-committee. 

Correspondence develops that for various reasons, these calcu- 
lations have not yet been completed; but we have the assurance. 
through G. C. Hecker, general secretary of the American Transit 
Association (until recently the A. E. R. E. A.) of full co- 
operation from that organization and we hope that, their in- 
vestigation will be brought to a satisfactory conclusion to the 
end that the subject may be disposed of during the coming year. 

Brake Beams and Brake Heads—In accordance with action 
taken during the annual meeting of 1931, the Committee on 
Brakes and the Car Construction Committee, in co-operation with 
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the brake-beam manufacturers, have produced a new design of 
brake beam assembly. Complete information thereon will be 
included in this year’s report of the Committee on Brakes and 
Brake Equipment. Arrangements have been made to apply this 
new beam, designated as No. 15, to the five sample A. R. A. 
steel-sheathed box cars now under construction. A new brake 
shoe was also developed in connection with the beam but it is the 
desire of both committees to hold this over another year for 
further study. 

Standard Center Plate—In 1903 a standard center plate con- 
tour was adopted for use under 80,000- and 100,000-Ib. capacity 
freight cars. This center plate had a nominal diameter of 12 in. 
and, although various modifications have since been made, diam- 
eter and bearing area of the present A. R. A. standard center 
plate as shown in the Manual for 2-C, 2-D and 2-E trucks are 
essentially the same as in 1903. With the progressive increase 
in carrying capacity and in the number of cars in service of 
the higher capacities, question has logically been raised as to 
whether some action should not be taken to increase the diameter 
of center plates for cars of 140,000 1b. nominal capacity with a 
view to reducing the bearing pressure, it being claimed that this 
should result in reduction in the resistance of the trucks to 
swiveling and less wear on wheel flanges and other truck parts. 

There are a number of phases to this proposition which re- 
quire careful consideration, for example, the fact that increase 
in the center plate diameter beyond a certain point would nor- 
mally tend to retard rather than facilitate the swiveling action 
of the truck. A questionnaire has therefore been circulated to 
the voting members requesting their comments and data covering 
their experience. 

Box-Car Door Fixtures—Drawings and specifications now 
included in the Manual, in some cases cover obsolete designs and 
a sub-committee has been appointed to review the matter with 
a view to eliminating from the standards all obsolete and un- 
satisfactory items and setting up fundamental requirements for 
box-car side-doors and fixtures. 

Geared Hand Brakes—At the present time there are available 
several different types of geared or “power” hand brakes and 
applications of the various types have been made, in some in- 
stances quite extensively, by A. R. A. member roads. Although 
all of these brakes are similar in certain respects, each brake has 
its own special features and operating characteristics requiring, 
in some cases, special knowledge of the brake for proper opera- 
tion during application or release., With the increasing use of 
such brakes, especially on freight equipment cars, the desirability 
of standardizing the basic features of design, application and 
operation with a view to bringing about uniform practice, is 
obvious. 

A sub-committee has been appointed to make an investigation 
and submit recommendations. The matter will then be pursued 
to a conclusion with both the Brake and Safety Appliance Com- 
mittees with a view, if found practicable, to setting up funda- 
mental specifications to control the features which should be 
standardized. 

Specifications for Steel Castings—During the past year your 
committee was requested to review the Specification Committee’s 
proposed revision of A. R. A. specification for carbon-steel 
castings. The revision as originally submitted was not approved 
but as the result of subsequent co-operation between the two 
committees, a specification was later approved under which 
castings of materially improved physical properties may be 
obtained commercially. This represents a step in the direction 
of obtaining the benefits of the improved state of the art in 
terms of longer life, reduced weight, or both. 

Reduction in weight of both cars and locomotives is becoming 
an increasingly important factor in equipment design. Better 
quality of materials will not automatically and immediately re- 
sult in weight reduction but since the designer is limited by 
the physical properties of the materials available, the first step 
necessary is to improve these properties, especially when this can 
be done at no increase in cost to the railroads. 

The revised specifications are included in the report on Speci- 
fications for Materials. 

Alloy Steels in Car Construction—Numerous alloys of steel and 
other materials intended to increase strength, reduce weight and 
prolong the life of railroad equipment, are being developed and 
currently submitted for consideration. This is a broad subject 
and studies relating thereto naturally cannot be confined to any 
one material. However, the committee realizes the importance 
of this subject and intends to make a careful study of it as con- 
ditions permit. 

A number of factors are involved; first, the suitability of the 
material for the purpose intended must be established; then it 
is necessary to determine if the increased cost involved, not only 
for the material itself, but probably for its fabrication and use, 
may be offset by other savings such as reduction in weight and 
longer life, to an extent justifying the added cost. It is proposed 
to conduct this study in co-operation with the Design Committee 
of the A. R. C. I. 
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Passenger-Car Designs—A few months ago the committee re- 
ceived a communication from the passenger traffic manager of a 
member road, suggesting that the Mechanical Division undertake 
research and experimentation leading to the production of a 
better type of coach. The action of the American Electric Rail- 
road Association in appointing a research engineer and staff to 
undertake scientific laboratory investigations preliminary to the 
subsequent production of a lighter, speedier and less noisy street 
car, was cited as an example of what might or should be done. | 

Although only very general knowledge of this undertaking 1s 
in the possessicn of the Committee, it is known that an appropria- 
tion of several hundred thousand dollars was made to cover only 
this preliminary laboratory work. The actual design and con- 
struction of the car, if produced, must, be undertaken later by a 
qualified organization of designing engineers. f . 

As a matter of record and for further subsequent consideration 
and advice from the General Committee, the committee submitted 
the following comments on this subject : 

“It is our belief that during the next few years the greater 
part of expenditures made on passenger equipment will be de- 
voted to changing and improving existing units with respect to 
fittings, furnishings, interior arrangements, improved ventilation, 
air-conditioning installations and similar items rather than on 
the construction of new equipment. AI 

“Furthermore, it is questionable whether the standardization 
of passenger cars would be desirable or profitable when consider- 
ing the many operating territories and service conditions to be 
met in different localities. Diversity of equipment and facilities 
are, in our opinion, features of passenger equipment which should 
be maintained, especially with a view to making such equipment 
more attractive in comparison with highway and other forms 
of transportation. 

“Individual features such as those mentioned above and others 
perhaps might profitably be made the subject of research pro- 
viding the Association is in position to make appropriations for 
such work but it is not believed that this is a subject which may 
properly be disposed of as a regular design standardization job 
to be handled by the Car Construction Committee. In due course 
your committee will request further advice and instructions on 
this subject.” f 

Platform Safety Chains for Passenger Cars—The question of 
elimination of platform safety chains from passenger-train cars 
has again been raised. A number of member roads have dis- 
continued the use of platform safety chains and have advised the 
Pullman Company that safety chains are not required on cars 
operating over their lines, resulting in request from the Pullman 
Company as to the practicability of adopting a uniform practice. 

In view of existing differences of opinion and variations in 
practices on member roads, and inasmuch as this is essentially 
an operating matter, the subject has been referred to the General 
Committee for investigation and decision through operating 
channels or as it may be decided to handle. 


Letter Ballot Items 


It is recommended that the following items relating to defini- 
tions and designating letters for freight cars be submitted to 
letter ballot : 

Proposed Change—“BM”—Milk Car. A 
without means of refrigeration, constructed 
passenger-train service. Primarily for the 
milk in cans. 

Proposed Change—“BMT”—Milk Car. An insulated car with 
one or more large tanks and without means of refrigeration. 
Constructed and equipped for passenger-train service and used 
primarily for the transportation of pre-cooled milk. 

Proposed New Form—“BMR”—Milk Car. An insulated car 
having ice bunkers or ice boxes, and constructed and equipped 
for passenger train service. Primarily for the transportation of 
milk in cans. 

Proposed New Form—“XAR”—Automobile. Similar in de- 
sign to general service box car, but with exceptionally large side 
or side and end doors and equipped with permanent automobile 
stowing equipment. 

The report was signed by P. W. Kiefer (chairman), chief 
engineer motive power and rolling stock, New York Central; W. 
A. Newman, chief mechanical engineer, Canadian Pacific; A. H. 
Fetters, general mechanical engineer, Union Pacific System; C. 
L. Meister, mechanical engineer, Atlantic Coast Line: J. Mc- 
Mullen, superintendent car department, Erie; F. A. Isaacson, 
engineer car construction, Atchison, Topeka & Santa Fe; W. O. 
Moody, mechanical engineer, Illinois Central; C. B. Smith. 
engineer of tests, Boston & Maine; S. O. Taylor, master car 
builder, Missouri Pacific; G. S. Goodwin, assistant to general 
superintendent motive power, Chicago, Rock Island & Pacific: 
J. J. Tatum, general superintendent car department, Baltimore 
& Ohio; E. B. Dailey, engineer car construction, Southern Pacific; 
B. S. Brown, assistant engineer, Pennsylvania; T. P. Irving, 
engineer car construction, Chesapeake & Ohio; K. F. Nystom. 


non-insulated car 
and equipped for 
transportation ot 
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superintendent car department, Chicago, Milwaukee, St. Paul 

. Paane, and J. P. Laux, superintendent motive power, Lehigh 
alley. 

pic ents report was approved and submitted to letter 
ot. 

The recommendations of the committee designating letters and 
definitions for milk cars had already been referred to letter bal- 
lot vote of the members. The General Committee was advised 
by the secretary that these recommendations had been approved 
with only one dissenting vote. The secretary was instructed to 
issue a circular announcing the result of this letter ballot. 


Report on Couplers 
And Draft Gears 


Draft Gears 


Approval Tests of Draft Gears for Freight Cars—A total of 
11 applications for approval tests of draft gears have been re- 
ceived from six manufacturers to date. Ten complete or partial 
tests have been made at the A. R. A. Draft Gear Laboratory 
at Purdue University under the immediate supervision of A. 
R. A. Draft Gear Engineer W. E. Gray and, as result of these 
ten tests, certificates of approval have heen granted covering the 
following types of gears for freight service: Waugh-Gould 
Type 403; National Type M-17-A; Cardwell-Westinghouse 
Type NY-11-E; Miner Type A-22-XB, Cylinder No. D-7935; 
sae Ayre A-2-XB, Cylinder No. D-7940; Cardwell Type 

Specifications—The subcommittee recommends the insertion 
of a new paragraph under the heading of “Tests Set-up and 
Definitions” in the Standard Specifications for Approved Draft 
Gears for Freight Service, to read as follows: 

“7 (d). If, in the judgment of the test engineer, the operation 
of a gear is influenced either favorably or unfavorably by an 
accumulation of worn off particles of metal within the gear, it 
may be dropped to a horizontal position occasionally in order 
to give these particles the same opportunity to escape that they 
would have if the gear was in service. However, no artificial 
method of cleaning by means of blowing or otherwise will be 
permitted.” 

It is not considered necessary to submit the above recom- 
mendation to letter ballot as it is merely descriptive of the test 
procedure now being followed in the official tests. The in- 
sertion of this new paragraph will make it necessary to re- 
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number existing paragraphs 7 (d) to 7 (i), inclusive, to read 
7 (e) to7 (j), respectively. 

Road Tests—The subcommittee renewed its recommendation 
of last year and the year before with respect to road tests. It 
was recommended that such tests be undertaken as soon as 
business conditions permit for the purpose of ascertaining the 
effect of draft-gear recoil of various intensities in long trains 
and, also, to investigate Duryea and Alma cushion underframes 
and draft gears of the selective-travel type. It has been neces- 
sary to defer these tests for reasons of economy. 

Substitution of Different Makes of Friction Draft Gears in 
Repairs—A_ suggestion has been considered by the Committee 
that a foreign road in repairing cars of other ownerships be 
allowed to sudstitute witbeut penalty any of the friction draft 
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gears meeting the A. R. A. Specifications. It is recommended 
that the Arbitration Committee prepare a rule providing that 
where friction draft gears are interchangeable as far as space, 
attachments and travel is concerned, permission be given to sub- 
stitute approved gears for old gears and for each other. The 
proper method of identifying approved gears is by the letters 
“A. R. A.” with the year date of the specifications stamped or 
cast on the casing or housing. 


Reclamation of Couplers, Knuckles and Locks 


_ The Type E knuckle has been changed to provide more wear- 
ing material on the pulling surface of the knuckle. This was 
accomplished by shifting the lightening core % in. forward and 
thus obtain % in. additional wear. This change in the wear 
limit requires a corresponding change in the knuckle wear and 
stretch gage, No. 24992, which was designed for use on the 
Type D and Type E knuckles according to their original designs. 

In response to an inquiry sent to the membership as to the 
processes being followed in reclaiming knuckles, 65 roads have 
made reply, from which the following summary was compiled: 

Employing process 


Noid. E E Mea tade een aka Ss 6 roads 
NOA cas signee Shee Re enn HE adele witha wie 10 roads 
Now Becge wis teow ee E Bae ey ghee anaes 24 roads 
Noob 640 aarme aud a ets eed downs ca ate 2 roads 
Nos. Sv and) 4 ccc dss sane ead ote ene eee noes 2 roads 
Roads not reclaiming knuckles............... *21 


* These are mostly small roads. 


There has been called to the attention of the committee in- 
stances where roads reclaiming knuckles are not using the pre- 


Drawing of A. R. A. standard Type E coupler knuckle 
showing revised contour 


scribed A. R. A. gages in this work and, as a consequence, are 
placing in service knuckles that are inoperative when applied to 
certain bars. This is a very serious matter and one that should 
not be tolerated on any railroad. 

In referring to the reclamation of coupler bars, the com- 
mittee, in last year’s report, recommended that coupler bars with 
cracks in the knuckle side wall not exceeding 2% in. in length, 
or 3/32 in. opening, should be acceptable in interchange. Also, 
a boundary was established in Fig. 23 showing the area within 
which cracks in this knuckle side wall might be welded. These 
recommendations of the committee were adopted, but experience 
in their application, together with further research on the part 
of the committee in regard to this particular type of coupler-bar 
failure, has resulted in the committee recommending a change 
in the rule extending the limits within which couplers cracked 
in the knuckle side wall would be acceptable in interchange. It 
is suggested that Rule No. 18 as it refers to cracks in the 
knuckle side wall be revised as follows: i 

Proposed Form—Coupler bodies, types D and E, with cracks 
in knuckle side wall back of knuckle tail shall not be removed 
from foreign cars unless— 

(a) Such crack is over 6% in. in length located within an 
area 3 in. above and 3 in. below the horizontal center line of 
knuckle side wall or any crack that extends beyond the above 
mentioned area, or, R , 

(b) Section is broken out within this prescribed area whose 
greatest dimension exceeds 3 in. 

The committee recommends that paragraph A-5, shown at 
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the top of page 16, Circular No. D.V.-761, be revised to read 
as follows: 

__“A-5. Reclaimed knuckles are not to be considered acceptable 
if when applied to a normal new bar the gaging distance be- 
tween the surface of the guard arm and the nose of the knuckle 
is in excess of 47% in. measured perpendicular to the guard arm 
surface.” 

Elimination of Cross Key From Swivel-Butt Coupler—The 
subject of elimination of the cross key from swivel-butt coupler 
as an alternate standard was discussed at considerable length in 
the 1932 report of the committee. This subject has been given 
further consideration during the past year in co-operation with 
the Committee on Car Construction. After careful considera- 
tion, it has been decided that no further consideration will be 
given to the elimination of the cross key from swivel-buit 
coupler as it is considered essential to the proper alignment of 
the coupler and yoke, as pointed out in the report of the com- 
mittee last year. 


Revision of Standard Coupler Contour 


The annual report of the committee for the year 1932 advised 
that the coupler manufacturers were considering a re-design of 
the present contour lines of the standard “E” coupler to improve 
its operation and service. This development has been com- 
pleted and definite recommendations are submitted. 

Legend 
Revised Contour 
No.10 Contour ------ 


Standard E coupler contours, revised and No. 10, 
superimposed 


Improvements—The revised contour assures many additional 
improvements in the standard Type E coupler, as follows: 

(1) The addition of %¢ in. of metal to the front face increases 
its strength approximately 5 per cent. 

(2) The revised contour worn-limit allowance is increased 
146, in. or approximately 40 per cent. 

(3) The revised Type E knuckle used in Type D coupler 
heads will increase the contour worn limit allowance %4 in. or 
approximately 24 per cent. 

(4) The revised contour provides an increased factor of safety 
when the coupler has reached the worn limit. 

(5) The revised Type E knuckle applied to Type D coupler 
heads will maintain the present factor of safety when contour 
reaches the worn limit. 

(6) Relocation of the knuckle-pin hole and the addition of 
342 in. to inside of knuckle hub will increase the tension section 
of the knuckle hub %¢ in. 

(7) Relocation of the knuckle-pin hole and readjusting of 
pulling lugs and knuckle-pin protectors will reduce the rate of 
development of wear and coupler slack. 

(8) The revised contour improves the pulling face of the 
knuckle by increasing the hook effect. 

(9) The improved design at the end of the guard arm in- 
creases the coupler gathering range from 3 in. to 3% in. total, 
approximately 15 per cent. f 

(10) Contact surface between knuckle and bar is increased 
when couplers are in buffed position. 

Construction Drawings—The improvements to the standard 
contour and standard Type E coupler were detailed in drawings 
included in the report. 

Standard Gage Changes—The correct manufacture and fitting 
of the standard Type E coupler and parts, with the revised con- 
tour, will require changes to several of the present standard 
Type E coupler gages and masters. These changes were shown 
on drawings included with the report. 

Increased Weight—The improvements will add approximately 


244 


Railway Mechanical Engineer 


two pounds to the present weight of the standard Type E knuckle, 
and approximately four pounds to the present weight of the 
coupler head, a total approximate increase of six pounds to the 
complete coupler. This increased weight is a decidedly small 
item in comparison with the advantages gained. — 

Recommendations—The following recommendations were sub- 
mitted for consideration: 

1. That the revised contour be approved as standard and be 
designated A. R. A. Standard No. 10-A Contour. 

2. That the relocation of the knuckle pivot-pin hole and the 
addition to the pulling surface of the pin protectors be approved 
as standard. 

3. That the change in radii of pulling lugs and pin protectors 
be approved as standard. 

4. That the changes to A. R. A. standard E coupler gages 
be approved as standard. i 

5. That the coupler manufacturers be authorized to scrap their 
patterns, core boxes, and gages covering the D coupler bodies. 

It is pointed out that the condemning limit for D and E 
couplers shown on Fig. A, page 44 of the Interchange Rules, 
applies to the new contour. . 

The report was signed by R. L. Kleine (chairman), assistant 
chief motive power, Pennsylvania; H. W. Coddington, engineer 
of tests, Norfolk & Western; C. P. VanGundy, engineer of 
tests, Baltimore & Ohio; C. J. Scudder, superintendent motive 
power and equipment, Delaware, Lackawanna & Western; S. 
Lynn, superintendent rolling stock, Pittsburgh & Lake Erie; 
L. P. Michael, chief mechanical engineer, Chicago & North 
Western, and C. T. Ripley, chief mechanical engineer, Atchison, 
Topeka & Santa Fe. 

i Action he report was approved and submitted to letter 
allot. 


Report on 
Loading Rules 


The committee has long realized that it would be beneficial 
to simplify the Loading Rules, but carrying out the various sug- 
gestions received could not be done without enlarging the book 
of rules, which was deemed undesirable by reason of it already 
being too large and the printing, etc., being too expensive. 

After conferring with many shippers and railway employees 
the committee unanimously agreed that it would be to the best 
interest of all to reduce the size of the book, and at the same 
time make the regulations more easily understood. 

With that in mind the general rules have been reworded, there- 
by reducing the wording about 50 per cent. The new general 
rules have been grouped in sections so that, with the exception 
of the rather complicated tables, it should not be difficult for 
employees with ordinary intelligence to memorize them, which 
was practically impossible with the former rules. 

The many cross references in the old rules made it a difficult 
task to determine exactly what was required. In other words, 
it was, generally speaking, necessary first to study the rule 
or rules pertaining to a certain figure, then the figure, as well 
as the general rules. While this could, with care, be properly 
done at loading points, it was, in most cases, impossible at 
interchange points by reason of insufficient time being allowed, 
which, no doubt, to no small extent, accounts for the policing 
in interchange so frequently being unsatisfactory. 

The rules will, as near as can now be determined, be reduced 
to not more and probably less than ten, the latter being necessary 
by reason of it being impossible to cover certain commodities 
with figures. To accomplish this it was necessary to extract all 
of the specifications from these rules and condense them under- 
neath the figures, so that the method of loading can be fully 
determined from the figures alone, without having to bear other 
than the four general rules in mind. 

All the figures have been revised accordingly, and a uniform 
method of setting them up has been adopted, which will be 
strictly adhered to in connection with new regulations. The 
outlines of the material used for securing the lading have been 
made heavier than the outlines of the car, etc., which it was 
thought would make for more rapid analization. 

The sub-committee is now planning to have the new book 
made up in the following consecutive order: 

(A)—Index to the rules and figures. 

(B)—The General Rules. 

(C)—The rules which could not be covered with figures. 
(D)—The figures. 

While exacting care has been exercised to avoid deviations 
from the original intent or requirements of the rules or figures, 
it is quite possible that mistakes will be found, which, however. 
will be promptly corrected upon request. The work is far from 
being completed, but strenuous efforts will be made to place 
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it in the Secretary’s hands in time for publication on or before 
January 1, 1934, provided, of course, these explanations justify 
its approval at this time. 

Interchange Rule 36, now appearing in Supplement No. 1, 
effective January 1, 1932, will appear on page 1, of the new 
Book of Rules in the following condensed form: 


me 


ATTENTION SHIPPERS 
ADVERTISEMENTS, ROUTING Carps, ComMopity CARDS, SPECIAL 
PLACARDS, CERTIFICATES, ETC. 
Ru : 
Perm 
of dimensions not exceeding 5 in. by 8 in. without picture or 
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red background. Shippers may attach not to exceed one card to 
each side of car, but they must not be pasted or glued. 


nn 


(Name of Consignor, etc.) 


(Name of Consignor, etc., in letters not more than one- 
half inch in any dimension). 


Point of Shipment 


Consignee and Destination 


Fig. A—Routing Card 


_ (b) Commodity Cards—Cardboard, of dimensions not over 12 
in. by 12 in.. without picture or trade mark, without printing in 
red or red background, and with printing limited to such as 
“Handle Carefully”, “Fragile”, “Unload from this Side”, etc. 
Shippers may attach not to exceed one card to each side and 
one to each end of a car. They may be placed in racks, but 
must not be pasted or glued. They may be secured to tank cars 
as desired. 

(c) Special Placards—They shall be such as are required 
by the “Interstate Commerce Commission Regulations for Trans- 
portation by Rail of Explosives and Other Dangerous Articles by 
Freight”. "They shall be used, be of the text and be attached 
to cars as prescribed by said regulations. All such cards, except 
Special Dome Placards and the optional “Dangerous-Empty” 
placards as per paragraph 245 and 709 of the Interstate Com- 
merce Commission regulations must be removed from empty 
cars. 

Placards required by the federal or state governments-customs 
regulations card, printed on red cardboard 8 in. by 10% in. in 
size, which specifies the penalty for the unlawful removal of the 
United States Custom seals, must be used as prescribed by the 
United States Customs Regulations. 

(d) Advertisements—Banners—Placards—Attaching temporary 
advertisements to cars in any manner is prohibited, except when 
applied to the lading, or to temporary stakes necessary to secure 
the lading. Applying them to permanent stakes which are a 
part of the car, or temporary stakes provided solely for the 
purpose of carrying them, or to full train load of cars for special 
advertising purposes is not permissible. 

The following clause has been added to the General Rules: 

Steel sliding plates shall be at least 14 in. by 6 in. and project 
beyond each side of lading a distance equal to the figures shown 
in last column of tables under Rule 4, for the respective loads. 
Must be well greased before loading and at interchange points, 
when necessary. Heads of bolts, etc., used for securing plate to 
‘iding piece must be flush with or below the sliding surface of 
plate. 

The following has been added to Rule 1, Section (L), para- 
graph 2: 

Rods or bolts with rolled threads with same diameter as that 
of U. S. standard cut threads may be used. 
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The strength at bolt holes in flat bars or bands must be equal 
to their specified tensile strength. f , : 

The substitution of high tension bands or high tension wires 
or rods, bolts or bands with threaded ends és permitted only 
when specified. When used they must be cold worked and have 
a percentage elongation in 6 in. from 5 to 16 per cent, inclusive. 
Protect bands, stake pockets, etc., with metal fillers to provide 
radius of at least % in.; also protect points of contact with 
sharp edges. Tighten each wire or band to at least 60 per cent 
of its tensile strength. Twist tie ends of wire, and seal or welc 
ends of each band, the strength of each to be at least 85 per 
cent of the strength of bands or wire. 

Reason: To avoid repeating in each rule or figure where the 
use of high tension bands or wires are specified. 

Upon authority of the General Committee and approval of the 
Board of Directors of the American Railway Association, the rules 
governing the loading of commodities in closed cars, formerly 
shown in the Mechanical Division Loading Rules, have been 
eliminated, which, in the future, will be included in the rules 
covering closed car loading issued by the Transportation Division. 


Group I—Lumber, Logs, Ties, Etc. 
Rute 132 


To economize for shippers, Fig. 23, has been revised to provide 
for the elimination of one pair of stakes at overhanging end 
when the overhang consists of only one layer, or when only one 
row is loaded one above the other at center of load. 


Group II—Loading of Structural Materials, 
Wheels, Pipe, Etc. 


Rute 201-A 
To economize for shippers, figure 44-E has been changed to 
permit the elimination of blocking between load and stakes, item 
B; also to permit spacing of clamps, items G and H, not more 
than 7 ft. apart, provided end blocking, items C, D, E and F 


are used. . 
Rute 220 


By request of shippers the first sentence has been changed 
to read: 

If necessary, place bearing piece with 4 in. hy 6 in. sliding 
plate on adjacent car to prevent contact of overhang with its 
end or end gate. 

Rute 223 


To economize for shippers and to improve loading, figures 58, 
59 and 60 have been consolidated into a new figure, in order to 
reduce the width of bearing pieces from 12 in. to 10 in. for loads 
weighing 72,000 Ib. or less. Dimensions of strut angles have 
been: reduced from 6 in. by 6 in. to 4 in. by 3 in, and only 
one will be used at end instead of one at each side. A new figure. 
60-A, provides for the reduction in the width of bearing pieces 
used under angles, channels, etc., from 12 in. to 10 in. 


Rute 230 


To economize for shippers the thickness of sliding plates used 
in connection with the loading of flexible material has been 
reduced from 14 in. to 14 in. and sketch “A”, page 177, of the 
old rules has been eliminated. 

Rute 240-B 

In order to prevent damage to equipment and to provide better 
distribution, this rule has been changed to permit the loading 
of axles, etc., crosswise. The old rule made it mandatory to 
load lengthwise. 

Rute 261 


By request of shippers and to reduce cost of unloading an 
additional sentence has been added to read: 

Such loading in self-clearing hopper cars must be confined 
to borings, turnings, loose tin and sheet steel cuttings. 

To economize for shippers, dimensions of stakes have been 
reduced from 4 in. by 5 in. to 4 in. by 4 in. 

To accommodate shippers, the committee recommends that in 
cases where it is necessary to place cleats, etc., underneath car 
floors for bolts, rods or bands with threaded ends, the following 
substitutions be allowed: 

3 in. by 4 in. by 6 in. metal strap, versus 2 in. by 4 in. by 18 
in. wooden blocks. 

1⁄4 in. by 4 in. by 6 in. metal, versus wooden blocks of larger 
dimensions. 

By request of shippers, three attached new figures 1, 2 and 3 
(numbers to be assigned) have been provided to cover the loading 
of steel wire mesh and bar mats. 


Rute 252 


To improve loading of cast iron pipe, attached figures 82, 82-A, 
82-B, 83, 83-A, 83-B and 83-C, have been revised. 
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Group III—Machinery, Engines, Ete. 


Rute 302 


To economize for shippers, figure 99, has been changed to 
provide that the two wedge shaped end blocks, items E, may 
be eliminated when each end block, item D, is secured with 254 
inch bolts, instead of with nails, and new paragraph has been 
added to read: 

For steel floors block out between load and car sides and ends 
to prevent shifting, or secure items C and D to floor with bolts. 

The figure has also been clarified to indicate that items D and 
E must be applied to both ends of tank when loaded end to end. 

To economize for shippers figure 100, has been changed to 
provide for the elimination of end blocking, items G, H, J and 
K, when their lading is tied down with rods or bands with 
threaded ends. These items, however, must be used in con- 
nection with high tension bands. The use of wire has been pro- 
hibited by reason of not being suitable for this kind of lading. 

By request of shippers, figure 100-A-1, has been provided to 
cover the loading of large tanks one above the other. 

A new paragraph has been added to figure 101 to read: 
For steel floors block out between load and car sides and ends 
to prevent shifting, or secure items C and D to floor with bolts. 

The use of wire has been prohibited by reason of not being suit- 
able for this kind of lading. 


Rute 302-A 

The use of wire has been prohibited by reason of not being suit- 
able for this kind of lading. 

By request of shippers, attached new figure 101-H and 101-I 
have been provided to cover the loading of heating and loco- 
motive type boilers. 

Rutes 306 

To economize for shippers the following changes have been 
made in figure 103-A: 

Item 8, Eliminated. 

Item 9, Reduced from 6 in. by 6 in. to 2 in. by 6 in. 

Item 16, Reduced from 6 in. by 6 in. by 24 in. to 3 in. by 
6 in. by 24 in. . 

Item 19, Reduced from 6 in. by 6 in. to- 3 in. by 6 in. 

For the same reasons the following changes were made in 
Fig. 103-C: 

Item 18, Reduced from 4 in. by 6 in. to 2 in. by 6 in. 

Item 19, Eliminated. 

By request of shippers, three attached new figures A, B and 
C (numbers to be assigned) have been provided to cover the 
loading of: 

(a) Four Wheel Auto Trailers. 

(b) Composite Freight Containers. 

(c) All Metal Freight Containers. 


Group IV—Building Materials, Brick, Stone, Etc. 


Rute 405 


To prevent breakage a recommendatorv clause has been added 
to figure 112-C to indicate that slabs of stone from 3 in. to 5 
in, thick should be loaded on edge, lengthwise of car, when it 
is possible to do so. Old figure 112-B, has been eliminated by 
reason of being deemed unnecessary. 


Rute 414 


To prevent breakage, figure 111, has been changed to provide 
that stone grindings placed between grindstones and car floor 
must be sifted. 

The report was signed by S. Lynn (chairman), superintendent 
of rolling stock, Pittsburgh & Lake Erie; E Robertson, 
superintendent car department, Minneapolis, St. Paul & Sault 
Ste. Marie; R. H. Dyer, general car inspector, Norfolk & West- 
ern: G. R. Lovejoy, master mechanic, Detroit Terminal Railway; 
T. O. Sechrist, assistant superintendent machinery, Louisville & 
Nashville; C. J. Nelson, superintendent of interchange, Chicago 
Car Interchange Bureau; J. A. Deppe, assistant superintendent 
car department, Chicago, Milwaukee, St. Paul & Pacific; W. 
B. Moir, chief car inspector, Pennsylvania, and H. S. Keppel- 
man, general car inspector, Reading Company. 

Action—The report was approved and submitted to letter 
ballot. 


Report on Locomotive 
And Car Lighting 


During the past year the members of the Committee have 
individually kept in touch with the details of locomotive and car 
lighting, and have at this time no particular items to report for 
special attention. : 


246 


Railway Mechanical Engineer 


The subject of air conditioning of passenger train cars has 
been particularly watched, in view of the divergent methods and 
systems of air conditioning being tried. That subject still ap- 
pears to be very much in the development stage. 

In view of the general conditions existing during the past 
year, no meeting of the committee was called. 


Report on 
Locomotive Construction 


The report of the Mechanical Division, Committee on Loco- 
motive Construction, was extensive, being divided into a con- 
ee of 10 subjects and including an equal number of ex- 

ibits. 

Important recommendations were included regarding the proper 
method of counterbalancing reciprocating steam locomotives. 
Specifications for several additional fittings for high-pressure 
locomotives were suggested for inclusion in the Manual of 
Recommended Practice. Considerable space was devoted to the 
advantages and disadvantages of higher boiler pressures, the 
report including a detailed record of individual railroad experi- 
ments with high-pressure power. Reference was also made to 
the performance of a non-condensing turbine locomotive now 
undergoing tests in Sweden. 


Development and Use of Oil-Electric Locomotives 


The subcommittee assigned to this subject reported summaries 
of the operating costs for 1932 in two tables for 300-hp. oil- 
electrics and for 600-hp. oil-electrics. . 

The first table showed ten 300-hp. locomotives operated in rail- 
road service with an average operating cost of $2.35 per hour 
exclusive of depreciation and fixed charges. If operation with a 
one-man crew were permitted, this average cost could be reduced 
to $2.21 per hour. For comparison a corrected figure on this 
basis was included. : 

The second table showed a similar average operating cost of 
$3.05 per hour for four 600-hp. oil-electrics, and $2.48 per hour 
for one 800-hp. Although covering relatively few operations, it 
was considered that these operating costs apply under normal 
conditions. The report continued as follows : 

“As various factors govern for most economical operations with 
oil-electrics, as review of the cost statements indicates, and to 
offset the higher first cost of this type of locomotive, its service 
conditions should insure continuity of operation for most favor- 
able results; also that with 300- and 600-hp. units, a one-man 
engine crew is desirable as contributing further to lower operat- 
ing costs. 

“Depreciation at 4 or 4% per cent per annum and interest or 
fixed charges ranging at 4% to 6 per cent constitute items of such 
relatively high additional charges on the total operating costs 
per hour, compared with steam locomotive operations, that even 
for switching service ranges suitable for 300- to 600-hp. oil- 
electrics, the steam engine assignment should be as it usually is 
of the older power 0-6-0, 2-6-0 types, which have depreciated to 
near salvage value and depreciation costs are nil for the steam 
engine operation. 

“If, however, the service life of steam locomotives has reached 
a stage where further class repairs do not justify continuance of 
such depreciated engines in use the replacement can then not be 
effected by older power units it would require the purchase of 
new locomotives which, from an availability standpoint, can 
only give 16-hour maximum service, while the oil-electrics can 
perform 24 hours per day in comparison. Therefore, the service 
availability obtained by each oil-electric is equivalent to 1% 
steam locomotives, which, on the average-cost-per-hour basis, en- 
tails similar depreciation and fixed charges per hour for either 
steam or oil-electric operation. The comparative charges are 
entitled to correction on this availability basis and should be so 
considered. 

“Repair-cost items noted on the statements show wide ranges, 
due to classified repairs occurring in the period covered by the 
report. These changes should be extended over certain periods 
of service-hours, as from information on this subject, the oil- 
electric classified repairs may occur any time between one and 
three years. Length of service for this type power has not been 
sufficient to establish conservative cost figures which could apply 
in all cases or average service-hours between classified repairs. 
However, variations of cost items in our report for the oil-elec- 
tric operations cover relative average conditions. i 

“Enginehouse expense is an accounting charge that includes 
costs for heating, lighting, water, steam, ash-pit operation, etc., 
including miscellaneous labor incurred in enginehouses and the 
total cost distributed per steam locomotive, on a unit locomotive 
basis, is chargeable to each oil-electric, although it is known that 
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terminal charges per each oil-clectric is less than steam loco- 
motives, and the pro rata rate applied shows higher cost of opera- 
tion per hour for oil-electric operations than would be actually 
incurred; yet, it cannot be otherwise as relatively few oil-electrics 
usually operate along with the greater number of steam loco- 
motives in the same service. Therefore, if switching services are 
such that the number of cars per movement is within the capacity 
of the oil-electrics and they can each be operated with one-man 
crew, with service-hours averaging 20 ner day, their use should 
effect economy of operation in such service. 

“Adaptability of these oil-electrics as to clearances, concen- 
trated weights, ease of operation over sharp curves through in- 
dustrial sidings, frogs and switches, in terminal yards, in quick 
acceleration short hauls, and absence of smoke, tends to recom- 
mend them favorably for switching service, especially if the 
steam locomotives employed have reached periods of replace- 
ment and necessitate purchase of new power where closer economy 
studies attend their selection.” 

The proper application of steel tires to the wheel centers of 
locomotives and tenders was considered«in the committee report; 
also the design and repair of locomotive springs and other details. 
A method of reporting, analyzing and correcting the failures of 
detailed parts of locomotives was included; also a discussion of 
the use of stainless steel and aluminum alloys. 


Roller Bearings for Locomotives and Tenders 


The committee stated that the adaptability of roller bearings 
to engine trucks, trailing trucks, driving wheels and tender 
wheels has been well developed and their value demonstrated in 
long locomotive runs, which emphasize the demand for maxi- 
mum reliability and serviceability in modern power. The report 
showed a total of 432 locomotives equipped with roller-bearing 
engine trucks, some of which have been in service for six 
years and have made a total of 400,000 miles. Three other roads 
reported a program for application of roller bearings to engine 
trucks of existing power. Regarding this type of installation, 
the committee said: “Aside from the initial cost of application, 
it does not appear that there can be any legitimate excuse to 
order new power without roller bearings at least in the trucks, 
and it is evident from replies received that the extra cost is en- 
tirely justified by better locomotive performance and subsequent 
economies in operation.” The report showed that six loco- 
motives on four railroads have been equipped with roller bear- 
ings on the driving axles. Regarding this detail the committee 
reported: “While the application of roller bearings to loco- 
motive driving axles presents a more difficult problem than the 
engine truck, the improvements to be gained are even more im- 
portant and desirable.” Referring to trailer axle bearings, the 
committee stated: “It is common experience, with possibly a 
few exceptions, that trailer-axle bearings have presented a less 
difficult problem in operation than engine trucks and driving 
bearings. However, maintenance and lubrication, inspection, 
etc., of plain trailer bearings have been a sufficient problem, at 
least on high-speed power, to justify the use of roller bearings.” 

The report referred to the experimental application of roller 
bearings to locomotive main and side rods and other details, 
closing as follows: “So far as we are aware, the above report 
covers practically all roller-bearing applications to locomotives 
and tenders. It can be seen that in four years’ time, including 
three years of adverse conditions, the railways have made con- 
siderable progress in developing the use of roller bearings on 
locomotives and tenders, particularly to engine trucks, trailers 
and tenders. Several of the roller-bearing manufacturers have 
devoted much effort in developing special types of roller bear- 
ings suitable for locomotive axles, and their work along this 
line is commendable, especially with reference to their special 
designs for driving axles. The management of the railroads 
who have taken the initiative in this‘new and promising field 
are likewise to be commended for their progressive efforts. 
From these efforts, it is believed that sufficient experience has 
been developed to justify others in taking advantage of the un- 
doubted improvements in locomotive operation that the use of 
roller bearings makes possible. Without doubt, there will be an 
increasing number of new locomotives equipped with roller 
bearings and, by investigation of this, the Committee on Loco- 
motive Construction now has a program for working up certain 
fundamentals of design with reference to axles, pedestals, boxes, 
etc., in order that standardization may be established in so far 
as the subject will permit.” 

The report was signed by W. I. Cantley (chairman), me- 
chanical engineer, Lehigh Valley; H. H. nning, mechanical 
engineer, Atchison, Topeka & Santa Fe; H. A. Hoke, assistant 
mechanical engineer, Pennsylvania; G. McCormick, general su- 
perintendent motive power, Southern Pacific; W. F. Connal, 
mechanical engineer, Canadian National; G. H. Emerson, chief 
motive power and equipment, Baltimore & Ohio; A. H. Fetters, 
general mechanical engineer, Union Pacific; R. M. Brown, su- 
perintendent motive power, New York Central; S. S. Riegel, 
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mechanical engineer, Delaware, Lackawanna & Western; W. G. 
Black, vice-president, Chesapeake & Ohio, New York, Chicago 
& St. Louis, and Pere Marquette, and C. Harter, chief mechanical 
engineer, Missouri Pacific. 

Š Action—The report was approved and submitted to letter 
allot. 


Lubrication of Cars 
And Locomotives 


Since the last report of this committee there has been con- 
tinued improvement in the results obtained from better lubrication 
practices instituted with the adoption of A. R. A. Rule 66. Not- 
withstanding the enforced curtailment of operating expenses dur- 
ing the last two years there has been a continued improvement 
in hot box performances. Mileage records upwards of 800,000 
mi. per failure are no longer uncommon in freight service. 

These records are being made despite the fact that there are 
still car owners continuing the practice of stenciling their cars 
to indicate that work has been properly done although the re- 
quirements of the rule have not been attempted. 

Numerous cases have been noted where journal bearings were 
worn below condemning limits, packing waste dirty and in 
shreds, and oil dirty, yet cars bore stencil to indicate recent 
repacking. 

The use of cheap grades of inferior waste for new journal 
box packing by some roads continues to be a major cause of 
waste grabs. 

In accord with instructions of the 1931 Convention and be- 
cause of the continued successful use of All-Year car oil by a 
number of roads in various parts of the Country, this Committee 
with the Committee on Specifications prepared a Specification 
for All-Year service car oil. This specification was published in 
Circular D.V.-771 dated May 23, 1932, as information for mem- 
bers, as a progress report. 

In view of the uniformly successful results from use of All- 
Year service oils, of which there are now a number of brands 
on the market of such improved quality over the car oils previ- 
ously used, it is the opinion of this Committee that a more ex- 
tended use of All-Year service oil will be of material benefit 
to all member roads in reduction of hot boxes. 

To encourage the use of better grade car oil, it is recom- 
mended that present Recommended Practice Specifications for 
new car oil, summer and winter, shown in A. R. A. Manual, 
Pages A-339-340, be eliminated and the following specification 
for All-Year service car oil be incorporated in the A. R. A. 
Manual as Recommended Practice: 


Flashy oseccre steers E EE boas ag ie BEES. 
Saybolt viscosity at 210 deg. F. ... 
Saybolt viscosity at 100 deg. F. ... 


+.275 deg. F.. Min. 
.. Min. 50 sec. 
. Max. 320 sec. 


Maximum pour point test................ Max. Odeg. F. 

Water: Lakeet aE aise aera Shee Ae 6 65 Max. 0.10 percent 
Tarry Matter 2.0... cece cece eee cece eee Max. 0.05 percent 
Insoluble Impurities (dirt)...........00. Max. 0.10 percent 


Any material used for blending, when subjected to a dis- 
tillation according to A. S. T. M. gas oil method, must show 
not more than five (5) percent distilling below 500 deg. F. 

‘ ae methods to be used in determining the above are as 
ollows: 


ash . M. Method D 92-24 
Saybolt viscosity . M. Method D 88-30 
Water S. T. M. Method D 95-30 
Maximum pour point test....A. S. T. M. Method D 97-30 


Test for Tarry Matter and Insoluble 
Impurities (Dirt) 


Before weighing out the individual portions for the tests, hold 
a portion of the violently shaken sample at a temperature of 
about 212 deg. F. for two hours and shake frequently during 
the time. Weigh 5 grams of oil into a 200 to 300 c.c. Erlenmyer 
flask. Add 100 c.c. of A. S. T. M. Standard precipitation 
naphtha (A. S. T. M. Method D-91-29T). (If the sample 
weighed out differs markedly from 5 grams, use 22 c.c. of pre- 
cipitation naphtha per gram.) Stopper and swirl repeatedly 
until the oil is dissolved and the solution is homogeneous. Let 
stand exactly one hour thereafter. Filter on a Gooch crucible, 
keeping the crucible closely covered to prevent creeping. Wash 
with more of the same precipitation naphtha. 

Next put 25 c.c. of re-distilled chloroform into the flask and 
dissolve all the tar therein. Pour the solution on the same 
crucible and receive the filtrate in a weighed 250 c.c. beaker. 
Continue washing the crucible with the rinsings on the flask 
and wash further until the crucible is free from tar and the 
washings run through colorless. Evaporate the chloroform solu- 
tion to dryness, lay beaker on its side in oven at 212-221 deg. F., 
dry for one hour, cool and weigh. 

To determine miscellaneous dirt in the oil, the first filtration 
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should be on a weighed Gooch crucible and all of the residue 
must be brought on to the crucible during the treatment with 
chloroform. Use a policeman if necessary. The matter in- 
soluble in chloroform is miscellaneous dirt. — 

Weigh the residue plus crucible after drying at 212-221 deg. 
F. for one hour. Calculate percentage by weight for both de- 
terminations. . i i te 

Lead soaps will not be considered insoluble impurities. i 

As instructed by the General Committee, a review of speci- 
fications for reclaimed oil, new car oil, new waste for journal 
box packing, and dust guards was undertaken with the following 
result: 

Specification, Reclaimed Oil, Standard Shown A. R. A. 
Manual, Page A-86-G-1932.—It was recommended by this Com- 
mittee that present Par. 7, reading: “Oil must be bright and 
clean and free from any extraneous solids that will not pass 
through a number 325 mesh screen,” be eliminated from speci- 
fication. This requirement was felt to be of little value and un- 
necessary as oil that meets the other requirements of the speci- 
fication would pass through a 325 mesh screen at a specified 
temperature, and terms bright and clean as applied to reclaimed 
car oil are indefinite. . : : : 

A Sub-Committee was appointed to review this specification 
with particular reference to present Par. 5. Considerable work 
has been done but so far no definite recommendations for changes 
have been arrived at. í : 

Specifications, New Car Oil, Recommended Practice, shown 

. R. A. Manual, Pages A-339-1931 and A-340-1931.—It is 
recommended that present specifications be eliminated and new 
specifications for All-Year service car oil be adopted as recom- 
mended practice. p 

Specifications, New Waste for Journal Box Packing. Stand- 
ard A. R. A. Manual, Page A-86-H-1932.—No recommendations 
for any changes are desirable or necessary at this time. 

Specifications, Dust Guards, Standard, A. R. A. Manual, Page 
A-335-1931.—In order to permit the use of standard mill thick- 
ness plies in manufacture of laminated dust guards, this Com- 
mittee recommends that Par. 6, Tolerances, be changed to read: 
“The thickness of dust guards is specified in drawings on pages 
17 and 18 of Section D as % in. A tolerance of 1/16 in. under 
or 1/64 in. over will be permitted.” , 

The above recommendations were referred to ‘the Committee 
on Specifications for Materials for their attention. i 

Journal Bearings with Cracked Linings—The practice of 
scrapping journal bearings where linings have developed slight 
hair line cracks was given study during the past year. Tests 
were run where bearings with cracked linings were reapplied 
to cars in passenger service and continued in service from 20,000 
to 40,000 mi. and are still performing satisfactorily. 

These tests are being continued to a conclusion, and the Com- 
mittee suggests that member roads undertake similar tests as 
it is their opinion that considerable saving would result if the 
wholesale scrapping of journal bearings with cracked linings 
was better controlled. 

A. R. A. Rules 66 and 84, Modifications—The numerous cases 
of lubrication failures due to some member roads avoiding the 
requirements of Rule 66, and the fact that car owner now has 
no protection against improper work and inferior materials being 
used where bills are rendered for repacking of cars, is in the 
opinion of this Committee an unfair situation that should be 
remedied. 

It is the opinion of the members that where cars are re- 
packed, work should be guaranteed for a period of 60 days 
and joint evidence when taken for work not properly performed 
in accordance with requirements of Rule 66, should be final, also 
that cut journals be made car owner’s responsibility. 

The Committee believes that these recommendations, if 
adopted, would result in better grade of materials being used 
and better workmanship than now obtains in many cases. 


Locomotives 


In reply to question raised by member roads, Committee 
wishes to comment on: 

Guide Bar Lubrication, Particularly the Bottom Bar, and 
Other than Forced Feed—-The majority of locomotives are still 
equipped with standard methods in use for many years, i. e., top 
guide bar lubricated with an oil cup with a needle feed, and 
hottom guide bar from a pocket in crosshead shoe filled with 
hair and waste. 

Several roads are using a system which consists of two oil 
cups on top guide bar, one feeding to top of crosshead shoe and 
other feeding to sides of top guide bar. Inside of an oil cup 
there is a boss or tube cast integral with cup extending almost 
to the top. A wick of wool threads wound on wire is inserted 
in this tube, end of same extending to bottom of tube and other 
end laying in bottom of oil cup. On alligator type crossheads, 
hottom shoe contains a cavity packed with wool and curled 
hair, from which oil is fed to bottom guide bar through small 
hole drilled through crosshead shoe. 
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On Laird type crosshead with this oiling arrangement, holes 
are drilled through shoe to permit oil to pass to bottom guide. 

One member road has approximately 300 locomotives equipped 
with Alemite lubrication of guides. With this arrangement on 
alligator type crossheads, a cavity is provided near each end of 
both top and bottom shoes. A 3/32-in. hole is drilled through 
shoe from this cavity. Shoes are made of Hunt-Spiller gun 
iron with babbitt inserts. The 3/32-in. grease hole at bearing 
face of shoe is counterbored %-in. deep and %%-in. diameter, 
to prevent babbitt being dragged across grease hole. This 
road reports the life of crosshead shoes more than doubled with 
this system of lubrication as compared with former system 
using needle feed oil cups on guides. Locomotives on extended 
runs operate 600 mi. on one filling of the grease cavities in 
crosshead shoes, without further attention. 

Necessity of Alemite on Brake and Spring Gear Parts.— 
Alemite lubrication of these parts has been tried out on several 
roads. These trials have shown that where spring gear pins are 
doweled, Alemite lubrication is of no benefit, as grease cannot 
be forced to point of heaviest load if Alemite fitting is applied 
at this point. If Alemite fitting is applied at point away from 
heaviest load, grease will not work to this point. If pins are 
not doweled, there is sufficient revolving movement of the pins 
to carry grease to point of heaviest load. 

However, it has been found that unless pins and bushings are 
thoroughly case hardened, more or less cutting action takes 
place and the metal cut away from pins and bushings forms a 
grinding compound with the grease, resulting in almost as great 
wear as on those not lubricated. 

Where pins and bushings are thoroughly case hardened (not 
so-called potash hardened on blacksmith forge), and pins al- 
lowed to revolve, experiments indicate life of pins and bushings 
is at least doubled with Alemite lubrication. 

Experiments have shown Alemite lubrication of brake gear 
parts not hardened, lengthens the life of them considerably. 
Where pins and bushings in brake gear parts are thoroughly 
case hardened, their life is apparently as long without Alemite 
lubrication as with it. 

The report was signed by G. W. Ditmore (chairman), master 
car builder, Delaware & Hudson; P. Maddox, superintendent 
car department, Chesapeake & Ohio; G. C. Hirsch, mechanical 
inspector, New York Central; E. Von Bergen, general air brake 
lubricating and car heating engineer, Illinois Central; E. C. 
Cromwell, lubrication supervisor, Baltimore & Ohio, and H. P. 
Allstrand, principal assistant superintendent motive power and 
machinery, Chicago & North Western. 

Action—Following some discussion it was decided that a change 
proposed in the specifications for reclaimed oil be referred to 
the Committee on Specifications for Materials for handling. The 
balance of the report was approved and referred to letter ballot. 
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Report on Prices 
For Labor And Materials 


In order that the rules may currently provide an equitable 
basis for inter-road billing, the committee has continued the 
work of analyzing material, labor and new equipment costs in 
A. R. A. Interchange Rules 101, 107, 111 and 112 of the freight- 
car code, and Rules 21 and 22 of the passenger-car code, with 
a view of determining and recommending necessary changes to 
be made in supplement effective August 1, 1933. 

Rule 101—A1l miscellaneous material prices in Rule 101 were 
rechecked as of March 1, 1933, quotations from purchasing 
agents of eleven railroads, representing 39 per cent of total 
freight-car ownership in the United States and Canada, indi- 
cating a general downward trend in material markets as indi- 
cated by detail recommendations for revisions shown under 
this rule. 

Because of changes in Rules 11, 19, 62 and 66 recommended 
by the Arbitration Committee, Items 163 to 163-F inclusive, 
covering filled journal bearings, are eliminated. 

Two new items are added and two additional items revised 
in table of friction-draft-gear prices, to cover additional types 
of such gears. Prices for Cardwell G and L types of gears 
have been set up on a new basis, excluding spring seats, and 
the table revised accordingly. 

Two items in the table of arbitrary weights for miscellaneous 
items have been modified, to clarify the intent. 

Rule 107—Item 42 modified to include heating of coupler 
yoke at gibs and tightening to coupler butt. Items 29, 102 and 
166 clarified. Item 116 revised to provide for reversing of 
placa on tank cars equipped with metal inflammable placard 

olders. 

Item 143 revised to include all types of longitudinal running 
board regardless of method of securement, in order to simplify 
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billing; also, Items 142 and 143 modified to make clear they 
do not apply to running boards on tank cars. Second note 
following Item 142 relocated under Item 143 for easier reference. 

Item 148 modified to clarify the intent. Note following 
Item 288 relocated under Item 160 for better reference. Third 
note under Item 270 modified to apply to all types of wheels. 
New Item 290-A added, to simplify billing for paint, nails and 
screws. 

Rule 111—Note under Item 4 relocated under Item 3 for better 
reference. 

Item 13 modified to clarify the intent with respect to substi- 
tution of retaining valves. Second note following this item 
clarified. 

Rule 112—Recommendations under this rule respecting repro- 
duction pound prices of new freight train cars of all classes. 
are made in order that supplement of August 1, 1933, may 
reflect 1932 costs in lieu of figures shown in the present code. 

With practically no equipment built new in 1932 and less than 
5,000 cars in 1931, as compared with 18,000 to 51,000 cars in 
other years on which the per pound prices in Rule 112 were 
set up, no definite data was available on which to base prices 
to become effective August 1, 1933. In the absence of a definite 
factor to apply, based on a decrease in general labor and ma- 
terial prices since 1930, the committee recommends an arbitrary 
reduction of 15 per cent on per pound prices for all classes of 
freight cars with the exception of Classes B and C refrigerator 
cars on which a 10 per cent reduction is recommended, the latter 
based on data submitted by the refrigerator car owners in con- 
nection with cost of insulation and other material standard only 
to refrigerator car equipment. 

As a result of cost study of the various classes of refrigerator 
cars, the committee recommends a differential of 3 per cent 
under the Class C refrigerator-car per-pound price as basis for 
the Class D price, and a differential of 8.65 per cent under the 
Class D refrigerator-car per-round price as basis for the Class F 
price. It is also recommended that the present differential of 
8.15 per cent under the Class E refrigerator-car per-pound price 
as basis for the Class F price, be maintained. 

A new item is added to Paragraph 10(c) of Section B of this 
rule, to provide additional allowance for cars equipped with 
“AB” air brakes. 


Passenger Car Items 


Passenger Rule 21—Items 18 and 26 are modified to clarify 
the intent. Interpretation following this rule will be eliminated 
on account of new Passenger Rule 10 as recommended by the 
Arbitration Committee. 

Passenger Rule 22—Changes in material prices in a number 
of items under this rule are recommended, hased on quotations 
as of March 1 from the purchasing agents of eleven representa- 
tive railroads. 

Item 11 is modified to eliminate the applied price for cut-out 
cocks and new price set up on material basis only, to facilitate 
billing and eliminate controversies. Items 52-A and 53-A are 
eliminated and covered in new note under Item 53. 

Four new items are added to provide average charge and 
credit prices for steam end valves. 

It is the intent of the committee to investigate labor costs 
again in October, also materia) prices if investigation is war- 
ranted, and if sufficient change develops, necessary revision will 
be made and inserted in the Rules effective January 1, 1934. 

[The changes recommended in the existing rules were shown 
in detail on sheets attached to the report—eEp!Tor]. 

The report was signed by A. E. Calkins (chairman), superin- 
tendent rolling stock, New York Central; H. H. Harvey, general 
car foreman, Chicago, Burlington & Quincy; H. E. Myers, 
master car builder, Lehigh Valley; T. J. Boring, general fore- 
man, M. C. B. Clearing House, Pennsylvania System; H. H. 
Boyd, assistant chief motive power and rolling stock; Canadian 
Pacific; A. E. Smith, vice-president, Union Tank Car Com- 
pany; A. H. Gaebler, master car builder, General American 
Transportation System, Inc.; P. Kass, superintendent car de- 
partment, Chicago, Rock Island & Pacific; F. J. Dodds, general 
car inspector, Atchison, Topeka & Santa Fe, and O. A. Wallace, 
supervisor car repairs, Atlantic Coast Line. 

Action—Chairman Calkins in presenting this report called 
attention to the fact that Item 104 (b) of Rule 101, under pro- 
posed rate, should be 86 cents instead of 77 cents. A member 
of the General Committee said that a considerable number of 
automobile box cars are being equipped with the Evans automo- 
bile loading device and that an additional allowance should be 
provided in the settlement prices for such cars to cover this 

evice. 

The report of the committee was adopted with the change 
suggested by Chairman Calkins, and it was decided to instruct 
the Committee on Prices for Labor and Materials to provide in 
Interchange Rule 112 an allowance for cars permanently equipped 
.with auto loaders. 
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Report 
On Tank Cars 


During the year the committee considered a total of 112 dockets 
and applications for approval of design of which 

(a) Thirty-five covered new cars or new tanks for existing 
cars of the following classes: 


Class No. of Cars 

TOG 103 ates alte ieena e deel os be aren ale ASEE A os 18 
ICC-103A 5 
ICC-103B 14 
TO CMMI Cg ne hic aeigie ih 6 Sea A bad eNO $58 se nee ea ES 2 
LOCOS 65 sed cfu scarey ace EEE apache E EEE ana NES ki 
TCCIA an ae taa a Ea ENE wk cen Aa OND RE 5 
ICC:105A300: o orsorrar anea Son ON ed i tn ote te eE E AE 2 
ICC:105A400, i sie seat dines 8 oe ees LENE EE a EAA weg ee 10 
TOE C2200 ASS. ore ntek kes ee tse es reesei wok ates eyo See Otel Oe eae 7 

Total losses od Va Pree Oh Ga aw CAS Oe aul Bars, dds 235 


(b) Sixty-five applications covered alterations in existing 
equipment consisting of: 


Application of heater coils. 

Application of insulation. 

Application of lead lining. 

Application of rubber lining. 

Capacity reduced. 

Changing safety valve settings, 

Conversion from Class ARA-IV to ARA-III. 
Conversion to compartment cars. 

Revamping to handle dry lading. 


The classes and number of cars altered were as follows: 
Class 


No. of Cars 


Total 


(c) Eleven applications for approval of tank car appurtenances 
as follows: 
Applications 


(d) And one application requesting an extension of the ef- 
fective date of paragraph 243(c) of the Interstate Commerce 
Commission Regulations. 


Fusion Welded Tanks 


Applications have been received for approval of one Class 
ICC-103C and ten Class ICC-103B fusion-welded tanks, fabricated 
in accordance with the A.S.M.E. Code for Class I fusion-welded 
non-fired pressure vessels, to be used for the transportation of 
regulatory commodities. 

The committee has recommended to the Interstate Commerce 
Commission that experimental service trials of these tanks be 
authorized. 


Extension of Effective Dates for Tank-Car 
Requirements in Interchange Rule 3 


(a) The Tank Car Committee, after due consideration of the 
requests from various car owners for extension of time in which 
to meet the provisions of Interchange Rule 3 covering head block 
anchorage, recommended to the Arbitration Committee, in view 
of the present economic situation, that a further extension of 
one year be granted. 

(b) On the owners’ request for an extension of time in which 
to alter existing tank cars having wooden shims between the 
longitudinal anchorage and the underframe, the committee recom- 
mended that a further extension of time be granted even though 
it had previously been stated that no such extension would be 
granted. 


Leakage of Safety Valves and Development 
of Improved Types 


The Sub-committee on Safety Valves is continuing its work 
toward developing a safety valve so as to overcome the objec- 
tions of the present standard valve showing slight leakages at the 
seat before predetermined internal pressure is reached, also that 
valve seats tight after pressure is relieved. 


Patching of Tank Cars 


The Committee on Tank Cars has continued its study of this 
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subject, but is not ready to submit its recommendations due to 
the many factors involved. 


Reduction in Thickness of Interior 
Compartment Heads 


A large portion of the applications submitted to the Com- 
mittee are for approval of converting single-compartment cars 
having two or more compartments. In the case of such conver- 
sion cars are equipped, according to effective specifications, with 


BOLTS TOBE OF SUFFICIENT LENGTH 
TO ENGAGE SAFETY FEATURE 
UNTIL, COVER 1S OFF SEAT 


ai 
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SECTION AA 


RIVETS MAY BE SPACED 
AS DESIRED 


BOTTOM FACE OF COME RING MAY ABE FLAT 
OR SPYERICAL TO FIT CONTOR OF DAWE HEAD 


Fig. 1—Approved design of dome ring with proposed 
new features 


interior compartment heads of the same thickness as exterior 
heads required in new tanks of the same diameter. 

Since it is felt this involves an unwarranted expense, the 
committee has recommended that the Interstate Commerce Com- 
mission container specifications be revised to permit the use of 
interior compartment heads % in. less in thickness than is now 
required for exterior tank heads. 


A. R. A. Fundamental Dome-Ring 


and Cover Drawings 


Paragraph 243(c) of the Interstate Commerce Commission 
Regulations, requiring an approved safeguard on dome closures 
of tank cars, handling certain commodities, making its removal 
from the manhole opening practically impossible while the car 
interior is subjected to vapor pressure of the lading, became ef- 
fective October 1, 1932. 

Fig. 1 covers the present A. R. A. fundamental type dome 
ring to which has been added the necessary features to bring 
this design in harmony with the proposed design. 

The committee also submitted a drawing of the present A. R. A. 
fundamental type dome cover with an approved safety device 
(Fig. 2) which it proposed to submit along with the design 
shown in Fig. 1 to letter ballot for adoption as A. R. A. standard 
in place of the present Figs. 5 and 6. 

The design of the safety feature illustrated in these drawings 
has been donated to the American Railway Association, free of 
patents or other restrictions, by the General American Tank Car 
Corporation. 


Dome Covers for ICC-104-A and ICC-105-A 
Tank Cars 


The committee also proposed that designs of dome covers 
for tank cars of Classes ICC-104-A and ICC-105-A. covered by 
drawings included in the report which have been agreed to by 
the industry, be submitted to letter ballot for adoption as rec- 
ommended practice. Such adoption and inclusion in the A. R. A. 
Specifications for Tank Cars will be of assistance to all con- 
cerned in the design of new equipment. 
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The report was signed by G. S. Goodwin (chairman), assistant 
to general superintendent motive power, Chicago, Rock Island 
& Pacific; F. A. Isaacson, engineer car construction, Atchison, 
Topeka & Santa Fe; A. G. Trumbull, chief mechanical engi- 
neer, Chesapeake & Ohio; G. McCormick, general superintendeni 
motive power, Southern Pacific; W. C. Lindner, chief car in- 
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Fig. 2—Approved design of dome cover with safety 
feature added 


spector, Pennsylvania; A. E. Smith, vice-president, Union Tank 
Car Company; T. Beaghen, Jr., superintendent car maintenance, 
Mexican Petroleum Corporation; G. E. Tiley, supervisor tank- 
car equipment, General Chemical Company; C. C. Meadows, 
master car builder, Tidal Refining Company; G. A. Young, head 
School of Mechanical Engineering, Purdue University, and F. 
Zeleny, engineer of tests, Chicago, Burlington & Quincy. 

Action.—In presenting this report Chairman Goodwin explained 
that Figs. 5 and 6 in the original report (Figs. 1 and 2 in con- 
nection with this abstract) showing the fundamental type dome 
cover and ring were originally adopted as a standard of the asso- 
ciation. He explained the action of the Committee on Tank 
Cars at its last meeting when it was decided to change the titles 
of these drawings to read: “An approved type of dome ring— 
Other approved designs may be used” and “An approved design 
of dome cover—Other approved designs may be used.” He 
stated that this matter had received further consideration and that 
there was some question as to the authority of the committee 
to recommend the removal of a standard and replace it by a 
recommended practice. He stated that the recommendation now 
was that the title of these figures remain as at present with the 
addition of notes as follows: “Other approved devices may be 
used” and that the drawings should be continued as standard. 

The report with these changes was approved and submitted 
to- letter ballot. 


Report on 
Material Specifications 


The Committee on Specifications for Materials presented a 
report covering revised specifications for carbon-steel bars for 
railway springs; carbon-steel castings; lumber; hose for air, 
gas and oxygen; chain; elliptical springs and paint. 

Carbon-Steel Bars for Railway Springs—To be revised in 
order to take care of changes that have been made in the 
Specifications for Helical and Elliptical Springs. It is recom- 
mended that this revision be adopted as recommended practice 
to replace the present standard specification. 

Carbon-Steel Castings—As a result of co-operation with the 


July, 1933 


manufacturers, the physical property requirements have been 
modified so as to be more in line with the improvements that 
have been obtained with present foundry practice. 

Par. 4 (a), to be revised to read: ‘4. Annealing.—(a) Cast- 
ings shall be allowed to cool after pouring, to a temperature 
below the critical range. They shall then be uniformly reheated 
to the proper temperature to refine the grain and allowed to cool 
uniformly. Treatment may consist of full annealing, or of 
normalizing, or of normalizing followed by tempering.” 

Par. 8 (a) to be revised to read: “8. Tension Test.—(a) 
The steel shall conform to the following minimum requirements 
as to tensile properties: 


Grade A Grade B 

Unannealed Annealed Annealed 

Tensile strength, lbs. per sq. in. .... 60,000 60,000 70,000 
Yield point, Ibs. per sq. in. ....... 30,000 30,000 38,000 
Elongation in 2 in. not under, per cent. 22 24 4 

Reduction of area not under, per cent 30 35 36" 


Par. 8 (b) omit, and put the present 8 (c) as 8 (b) without 
further change. 

It is recommended that this revision be adopted as recom- 
mended practice. 

Lumber—It is recommended that the Specifications for Lum- 
ber, page 111 of the Manual, be withdrawn and replaced by 
revised specifications. This is a revision of the matter that was 
presented as information in 1930 corrected in conformity with 
the changes suggested by those in the lumber and railroad in- 
dustries who provided constructive comments on the proposed 
grading rules. This revision has had consideration of a com- 
mittee appointed by the Engineering Division, by the Car Con- 
struction Committee and by the National Lumber Manufacturers 
Association. [Exhibit “B”, offered with the report, contained 
the complete revised specifications—EniToRr.] 

It is recommended that this revision be adopted as Recom- 
mended Practice. 

Hose, Air, Gas and Oxygen—The following changes are rec- 
ommended to clarify the meaning in the paragraphs affected: 
“7. Protective Coating —The protective coating, when specified, 
shall be of wire armor or woven cotton jacket, as follows :” 
No further change in other sections of this paragraph. p 

Par. 11. Tension Test of Tube and Cover.—In the third line 
insert the word “air” in front of “gas”, making this read: “. .. 
air, gas and oxygen hose, etc.” It is recommended that this re- 
vision be adopted as recommended p~actice. 

Chain—Revise Par. 2 Material, to read as follows: “2. 
Material—The material shall be as follows: Crane Chain— 
Wrought iron, free from any admixture of iron scrap or steel. 
Proof Coil—Wrought iron or open-hearth steel. The wrought 
iron shall be free from any admixture of iron scrap or steel. 

“Note—The term “iron scrap” applies only to foreign or 
bought scrap and does not include local mill products of crane 
chain or proof-coil quality.” oa 

The object of this change is to eliminate the permission to 
make wrought iron proof-coil chain out of reworked scrap. 

It is recommended that this revision be adopted as recommended 
practice. 

Elliptical Springs—To be revised to include requirements for 
heat treatment not previously covered. 

It is recommended that this revision be adopted as recom- 
mended practice. 

Pa‘nt and Paint Materials—It is recommended that all of the 
specifications listed below be withdrawn from the Manual, for 
the reason that inquiry among a number of members of the 
Association has developed a strong opinion that such specifications 
are matters for each railroad to decide for itself, and no useful 
purpose is served by having Association specifications for such 
material : 

japan Drier—Page 101 

iquid Paint Drier—Page 102A 
Red Lead—Page_ 103 

Red Lead and Oil—Page 104A 
Red Lead Extended Paste Paint—Page 104C 
White Lead—Page 105 

Boiled Linseed Oil—Page 107 
Raw Linseed Oil—Page 109 
Mineral Spirits—Page 171 
Black Paint—Page 169 
Paint Reducing Oil—Page 293 
Oxide of Iron Paste—Page 177 
Turpentine— Page 271 

It is suggested that these recommendations be submitted to 
letter ballot of the Association. . 

The report was signed by F. M. Waring (chairman), engineer 
of tests, Pennsylvania; T. D. Sedwick, engineer of tests, Chicago, 
Rock Island & Pacific; C. P. VanGundy, engineer of tests, 
Baltimore & Ohio; F. Zeleny, engineer of tests, Chicago, Bur- 
lington & Quincy; H. G. Burnham, engineer of tests, Northern 
Pacific: J. C. Ramage, engineer of tests, Southern; J. H. Gib- 
boney, chief chemist, Norfolk & Western; H. W. Faus, engineer 
of tests, New York Central; E. E. Chapman, enginener of tests, 

Atchison, Topeka & Santa Fe; A. G. Hoppe, engineer of tests, 
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Chicago, Milwaukee, St. Paul & Pacific, and H. P. Hass, 
engineer of tests, New York, New Haven & Hartford. 
Action.—Chairman Waring stated that there were a number of 
corrections to be made before the letter ballot was prepared. 
Chairman Kiefer of the Car Construction Committee stated that 
the members of his committee had not unanimously approved 
the specifications for lumber because of some misunderstanding 
as to the moisture content specified. He stated that he would 
call the attention of the members of his committee to the fact 
that the moisture content stated in the specifications included in 
the report covered the lumber as shipped from the saw mill and 
did not cover the moisture content of lumber as applied to a car. 
The report was approved and submitted to letter ballot. 


Report of. 
Committee on Wheels 


The specification submitted for the single-plate reinforced- 
flange cast-iron wheels adopted as recommended practice in 1928 
have been revised from year to year as necessary to keep pace 
with developments in the wheel foundries and wheel service. 

The fourth revision of the Manufacturers’ standard foundry 
practice requirements, dated March 1, 1933, was submitted to 
the committee at our last meeting, but they have not been thor- 
oughly reviewed by the committee and cannot be recommended 
for adoption until next year. Copies of the latest requirements 
may be obtained, however, upon application to the secretary of 
the Mechanical Division. 

The Manufacturers’ Association has furnished three full size 
photographs to aid in establishing uniform measurements to 
determine depth of chill. Each photograph has been marked 
with a vertical line to indicate the point at which chill depth 
should be measured, and a horizontal line to indicate actual 
chill depth. Reproductions of the photographs were included 
in the report. 

The annual report for 1932 recommended a change in the 
term “depth of clear white iron” to “depth of chill” without 
changing the depth limits. Further experience indicates that 
the limits specified at present are unnecessary and may be re- 
duced 1%% in. 

The committee has been requested to clarify Item (d) under 
Table II Section 5 to avoid controversy when test wheels develop 
radial cracks in the wheel-rim face, which, under repeated blows 
of the tup, occasionally extend down into the rim fillet. This 
subject has been investigated at the manufacturers’ plants and 
in wheel foundries operated by railroads represented on the com- 
mittee, and it is the opinion of the committee that this item of 
the specification should be amplified to avoid unjust rejection of 
wheels. 

The Association of Manufacturers of Chilled Car Wheels 
suggests a modification in Section 3, Chemical Composition, to 
promote the effort to reduce the graphitic carbon and hold the 
combined carbon under 0.90 per cent. The manufacturers’ sug- 
gestion was considered by the committee and it is their opinion 
that the specification should be modified to indicate the total 
carbon desired, minimum 3.00 per cent. 

The above changes in the specification are of considerable 
importance and the committee recommends that the present speci- 
fication for cast iron wheels be again revised and submitted to 
letter ballot for adoption as recommended practice : 

Proposed Form—Section 2, Chill (c). The depth of chill 
shall not be less than % in. and shall not exceed J in. at the 
throat and 1% in. at the center line of tread. The blending of 
chill with the grey iron behind it shall be without any distinct 
line of demarcation. The depth of chill shall not vary more 
than 34 in. around the tread in any one plane in the same wheel. 
These limits apply to all weights of wheels. 

Section 3. Chemical Composition (a). The wheel shall con- 
form to the following requirements as to chemical composition : 

Combined carbon, maximum—0.90 per cent. 

Total carbon desired, minimum—3.00 per cent. 

Section 5. Drop Test.—Table II (d). If test wheel cracks 
in the plate with nine blows or less it will be considered as 
having failed. The term “plate,” as here used, does not include 
that portion of the wheel included in the fillets joining the rim 
proper and the plate proper. 

ast-lron Wheel Defects and Condemning Lim‘ts—The com- 
mittee’s report recognized that wheel conditions are causing 
considerable trouble and mentioned committee representatives 
have spent a great’ deal of time on different railroads and in 
wheel manufacturing plants investigating these matters. Major 
changes relating to cast-iron wheel defects were recommended 
to and adopted by the association during 1932 and the committee 
plans to make further recommendations as soon as these changes 
have been in force long enough to demonstrate their value. Lack 
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of information as to the cause of wheel removal is handicapping 
the work of the committee and, in co-operation with the Arbitra- 
tion Committee, they have developed a series of forms for re- 
porting the causes of wheel removals, these forms being included 
as a part of this year’s report. k 

Wrought-Steel Wheels—This year’s report included as infor- 
mation specifications revised in certain sections covering one-wear 
wrought-steel wheels together with several detail drawings of 
the wheel, and the committee offered the suggestion that the 
specifications be applied in actual use for a time prior to sub- 
mission in the annual report for 1934 as recommended practice. 

In addition to the design of the one-wear wrought-steel wheel 
referred to, the Technical Committee of the American Steel 
Manufacturers Association has co-operated with the Wheel 
Committee and agreed upon a reinforced flange and straight 
tapered tread for this type of wheel. 

Wrought-Steel Wheel Defects and Condemning Limits—The 
defect referred to as a thermal check is described in detail in 
paragraph 35 and illustrated in the Wheel and Axle Manual. The 
committee emphasized the remarks in the 1932 report concerning 
this defect and pointed out that it may only be discovered by very 
close inspection and in its early stages does not appear danger- 
ous, but several derailments have been reported by the railroads 
within the past few months, all of which were apparently caused 
by fractures which originated in thermal-check wrought-steel- 
wheel rims. There is no test available at present which will 
disclose the presence of stresses in a wheel without its destruc- 
tion and wheel treads should be carefully inspected at originating 
terminal points to insure against the release of wheels having 
thermal checks in the rims. 

Design of Cast-Steel Wheel—The American Steel Foundries 
has co-operated with the committee in the matter of a reinforced 
flange and single taper tread for the Davis one-wear cast-steel 
wheel. This design of tread and flange contour is the same 
as that referred to in connection with the one-wear wrought- 
steel wheel. In the case of the one-wear cast-steel wheel, the sug- 
gested design is submitted as information only. 

Gages and Their Uses—The committee's report stated that so 
many complaints had been received regarding the use of obsolete 
and worn wheel and axle defect gages and the variations in new 
gages purchased from various sources of manufacture in rail- 
road shops it was finally decided to request the co-operation of 
the American Standards Association in studying this situation, 
with the result that agreement has been reached as to what 
tolerances should apply to the essential gaging points on the 
following gages: 

Minimum Flange Thickness Gage for Cast Iron Wheels. (Up- 
per figure page B-41-1931 of Manual of Standards and Recom- 
mended Practice.) 

Maximum Flange Thickness Gage for Cast Iron Wheels. 
(Page B-42-A-1931 in Manual of Standards and Recommended 
Practice.) 

Wheel Defect, Worn Coupler Limit, Worn Journal Collar and 
Journal Fillet Gage. (Page 47-1929, Manual of Standards and 
Recommended Practice, or Fig. 1, Interchange Rules.) 

Wheel Tread Worn Hollow Gage. (Page B-52, Manual of 
Ra and Recommended Practice, or Fig. 4-D, Interchange 

ules. 

Tread Worn Hollow Limit Gage for Remounting Cast Iron 
Wheels. (Fig. 8-A, Interchange Rules.) 

Limit Gage for Remounting Cast Iron Wheels less than 80,000 
Ibs. Capacity. One-wear Wrought and Cast Steel Wheels. 
(Upper figure page 45-1926, Manual of Standards and Recom- 
mended Practice, or Fig. 7 Interchange Rules.) 

Limit Gage for Remounting Cast Iron Wheels 80,000 Ibs 
Capacity and over. (Page 45-1926, Manual of Standards and 
Recommended Practice, or Fig. 7, Interchange Rules.) 

Journal Length Gage. (Page B-42-D-1931, Manual of Standards 
and Recommended Practice, or Fig. 6-A, Interchange Rules.) 

Mounting and Check Gage for Cast Iron and Cast Steel Wheels. 
oe B-42-1931, Manual of Standards and Recommended Prac- 
tice. 

Mounting and Check Gage for Wrought Steel Wheels. (Page 
42-C-1926, Manual of Standards and Recommended Practice.) 

Steel Wheel Service Metal Gage. (Page B-93-1931, Manual 
of Standards and Recommended Practice.) 

Car Wheel Circumference Gage. Tape for 27-inch to 38-inch 
Wheels. (Illustration page B-37-1928, Manual of Standards 
and Recommended Practice and Fig. 122, Wheel and Axle 
Manual are subject to revision.) 

Contour Limit Gage Types D & E Couplers. 
change Rules.) 

Worn Through Chill Gage 33-inch Wheéls. 
mformation only.) 

[Note—Drawings were included as a part of the report illus- 
trating the points in question.—Editor.] 

The title of each drawing conforms with the present use of 
the gage to which it refers. If, however, one-wear wrought- or 
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cast-steel wheels are specified to have reinforced flanges as sug- 
gested in this report the cast iron wheel maximum and minimum 
flange thickness gages should be used in checking the flanges, 
and the mounting and check gage should be used in mounting the 
wheels with the increased flange thickness. 

Wheel and Axle Manual—Because of the fact that many of 
the cuts in the present Wheel and Axle Manual are now obsolete 
and that the present supply of Manuals is about exhausted, the 
committee will give preference to, and attempt a complete revi- 
sion of this Manual during the coming year. 

Mileage of Various Types of Wheels—At the 1932 meeting 
the committee was requested to develop comparative information 
to show the mileage made by various types of wheels. The com- 
mittee devoted a great deal of study to this question and has 
found it practically impossible to obtain information which would 
warrant definite comparison and conclusions on a mileage basis. 
It is suggested, therefore, that it is more important to enlist the 
co-operation of the railroads in securing data relating to the 
defects which cause wheel removals, and with this thought in 
mind the committee has devoted a great deal of attention to the 
development of symbols for wheel defects and the forms for 
recording and classifying such defects. 

The report included complete specifications for wrought-carbon- 
steel wheels for freight-car service. 

The report was signed by A. Knapp (chairman), inspecting 
engineer, New York Central; H. W. Jones, general superintendent 
motive power, Pennsylvania; C. T. Riplev, chief mechanical 
engineer, Atchison, Topeka & Santa Fe; O. C. Cromwell, as- 
sistant to chief motive power and equipment, Baltimore & Ohio; 
H. W. Coddington, engineer of tests, Norfolk & Western; J. 
Matthes, chief car inspector, Wabash; C. Petran, supervisor tools 
and machinery, Chicago, Milwaukee, St. Paul & Pacific; A. M. 
Johnsen, engineer of tests, Pullman Company, and D. Wood, 
engineer of tests, Southern Pacific. , 

Action—The report of the committee was approved with in- 
structions that recommendations for changes in the specifications 
be referred to letter ballot and that the tentative specification 
for one-wear wrought-steel wheels be printed in the letter ballot 
circular for the information of the members and for study 
during the coming year. 


Report on 
Electrice Rolling Steck 


The Committee on Electric Rolling Stock held no meetings 
during the year, but reported that the subject “Factors affecting 
pantagraph design, maintenance and operation” is still under 
consideration, being held up pending experience which will be 
secured in connection with high-speed operation on the Penn- 
sylvania between New York and Philadelphia, and that it is 
hoped to have this report ready for consideration next year. 
The major part of this year’s report was divided into two parts, 
one of which dealt with various methods pursued by different 
railroads in cleaning traction motor equipment in place on the 
locomotive. This section of the report included in some detail the 
methods used on eight different railroads to care for this work. 

The other section of the report dealt with the problem of 
cleaning ventilating air used in forced ventilation before it 
passes through the motor equipment on electric locomotives. 
The committee recognized the fact that the problem of cleaning 
the large volume of air required for modern equipment is in a 
measure different on each road due to climatic, service or other 
special conditions, and notes that while it is felt desirable to 
clean all air used from the standpoint of eliminating failures, 
space and other limitations make it impossible to do this on 
many locomotives. Therefore, only the air to certain pieces of 
equipment is cleaned; for example, the air for cooling trans- 
formers. Where it has been found that the simple method of 
using louvres was insufficient, oil filters, cloth screens, small 
mesh metal screens and centrifugal filters have been used and 
the report deals in some detail with the methods used and the 
results obtained with each of these types of devices. At least 
three of the large electrified roads are experimenting with va- 
rious devices to keep out dry, fine, hard snow which is a difficult 
problem and the report lists several features that are desirable 
in devices or methods used to accomplish this purpose. 

The report was signed by R. G. Henley (chairman), super- 
intendent motive power, Norfolk & Western; J. H. Davis, chief 
engineer electric traction, Baltimore & Ohio; J. V. B. Duer, 
electrical engineer, Pennsylvania; J. W. Sasser, superintendent 
motive power, Virginian; R. Beeuwkes, electrical engineer, Chi- 
cago, Milwaukee, St. Paul & Pacific; H. A. Currie, electrical 
engineer, New York Central, and A. L. Ralston, mechanical 
superintendent. New York, New Haven & Hartford. 
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Draft Gear Springs— 


Past and Present* 


TEEL springs were used alone as draft gears in 

American railway cars many years ago. The first 
arrangement was a single coil spring, somewhat like the 
present G spring consisting of an outer and inner coil. 
The load necessary to put the G spring solid is 30,360 
lb. and the foot-pound capacity, solid, is approximately 
2,200. With a spring weight of approximately 55 Ib. 
the capacity in foot-pounds is about 40 1b. per pound of 
spring. The center coils of a coil spring taken alone 
have a capacity higher than the whole spring due to the 
end coils not all working. The capacity of the G spring 
center coil is about 40 ft.-lb. per pound of metal. 

A form of spring not used very often is a straight 
steel rod. For instance, if we had a tempered steel rod 
59 ft. long and 17/32 in. in diameter, we could apply 
a load at the end of this rod of 20,300 1b., which is the 
capacity of the outer coil alone of the G spring, and the 
same maximum stress of 90,000 Ib. will stretch this rod 
2% in. The maximum stress in the G spring has always 
been figured by the old formula as 80,000 Ib. Recent 
experiments by the Westinghouse Electric & Manufac- 
turing Company showed that the old formula did not 
give the correct maximum stress on the inner surface of 
a coil spring, and under analysis the G spring will give 
a maximum of a little over 90,000 Ib. per sq. in. This 
straight rod, weighing 44.5 lb. produces a capacity of 
about 39 ft.-lb. per pound of metal. 

In other words, the straight rod under tension has 
practically the same spring capacity under the same 
stress as the coil spring. However, in a coil spring it is 
a torsion stress and in a straight rod it is a direct tension 
stress. However, if we only consider the center coils of 
the spring and the center of the long rod without the 
end connections of each, the coil spring is 25 per cent 
more efficient under the same stress than the straight 
rod, when we assume a modulus of elasticity of twelve 
million for the coil spring and thirty million for the 
tension-rod spring. To show this resilience of a long 
straight rod a comparison can be made in which a piano 
wire 1/16 in. in diameter and 60 ft. long was suspended 
from the roof of a high ceiling room and a seat fastened 
to the lower end. A 200-Ib. man sitting in this seat would 
stretch this piano wire 1.60 in., and a 384-lb. weight 
would stretch it 3 in. This is within the elastic limit of 
the steel, for it is an easy thing to produce a small wire 
to carry a stress of 125,000 Ib. per sq. in., which is below 
its elastic limit, and the 384-lb. weight produces 125,000 
lb. per sq. in. This wire used as a spring under a maxi- 
mum load of 384 Ib. would have a capacity of 75 ft.-lb. 
per pound of wire. Alloy-Steel coil springs have also 
been used of small diameter wire that produce good re- 
sults under 125,000 1b. stress, and if they are correctly 
designed they will produce a foot-pound capacity of 75 
to 80 per pound of metal. This is about the limit of 
capacity that a coil spring without friction can pro- 
duce. There was, however, produced some years ago a 
friction coil spring known as the Harvey friction spring. 
This spring consisted of two coils, one coil wound the 
same as any coil spring with tapered ends and another 
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coil that was wound with a larger pitch diameter, but not 
as long and without tapered ends. The inner coil had 
conical surfaces on the outside and the outside coil had 
conical surfaces on the inside. After these two coils 
were made and tempered, the inner coil was threaded 
into the outer coil, the same as a bolt is threaded into a 
nut. When a load was applied to the inner coil and a 
small compression occurred, the outer coil was ex- 
panded and this caused the outer coil to slip both cross- 
wise and lengthwise of the inner coil, the lengthwise 
slipping occurring only at the end of the outer coil. This 
produced friction between the inner and outer coils and 
gave this spring considerably higher capacity than the 
ordinary coil spring. The Harvey spring produced, as a 
draft gear, about 90 ft.-lb. per pound of metal. 

Another form of spring that has been used in draft 
gears is the leaf spring. This is well illustrated in the 
original Waugh plate spring draft gear, where 1⁄4-in. 
plates were used. The capacity of the spring in foot- 
pounds was never over about 40 lb. per pound of metal 
used. However, the maximum stress ran up a little 
over 125,000 Ib. per sq. in. Some of the capacity was 
the result of friction between the plate ends. 

A few years ago the ring spring was brought out and 
a capacity of 200-ft.-Ib. per pound of steel in the spring 
has been developed. This is the highest capacity ever 
developed in a spring. It consists of a series of outer 
and inner integrally closed rings. The outer rings have 
conical surfaces on their inside and the inner rings 
conical surfaces on their outside. These rings are 
fitted together, the outer ring alternating and co-acting 
with the inner ones so as to form a column. When axial 


pressure is applied to this column, the outer rings will be 
expanded and the inner rings will be compressed and 
each conical surface will telescope into the adjacent 
one, the travel taking place between each pair of conical 
surfaces. 

The capacity of a draft gear made up on these prin- 
ciples depends upon the size of the pocket in which it 
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is to go and upon what stress can be safely carried by 
the steel. Thus, it is desirable to have a steel that 
will carry a high stress without failure, both in tension 
and compression. At the present time the outer rings, 
which are in tension, carry a working stress when solid 
of approximately 125,000 Ib. per sq. in., and the inner 
rings, which are in compression, carry a stress of ap- 
proximately 210,000 lb. per sq. in. In order to take 
care of these comparatively high stresses, a new form of 
manufacture of the ring had to be resorted to. The 
ring is manufactured by shearing cylinders of metal 
from a round bar, much less in diameter than the final 
ring. Each cylinder of metal is pierced and rolled on 
all four sides until its outside diameter is approximately 
8%. in. for the outer rings and 63% 6e in. for the inner 
rings. This piercing of a small slug out of the center 
of the bar eliminates the ingot core that might have 
been left when the bar was originally rolled. 

After some experimenting it was found that if the 
bar to be sheared was heated to a temperature of 1,000 
deg. F., the alloy steel used had a clean, square break, 
producing very accurate weights of slugs. There are 
no finishing cuts made of these draft-gear rings; they 
are only sandblasted. 

The elastic limit of the steel after treating is between 
180,000 and 190,00 Ib. per sq. in. Thus it will be seen 
that the inner rings are stressed above their original 
elastic limit, but a new elastic limit is created by making 
the inner rings just a little larger than they are in the 
finished gear, so that in the first compression after 
assembling of the gear, the inner rings are given a 
permanent set. There are five or more complete com- 
pressions made on each gear. This allows some toler- 
ance in manufacture. This high stress can do no 
damage, as the inner ring is under compression, but 
gives the metal in the inner ring a very high efficiency 
from the standpoint of foot-pounds of work per pound 
of metal. 

Another problem which developed was that of the 
method of treatment of the steel to produce a ring that 
would be capable of working at high tension and at the 
same time stand the high surface pressure between the 
conical surfaces—as much as 40,000 to 50,000 Ib. per 
sq. in. It is a known fact that metals of the same com- 
position and heat treatment do not work together as 
well as in friction contacts as two metals of different 
heat treatment or composition. 
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these rings the inner and outer rings are given dif- 
ferent treatment, thereby eliminating galling. 

Another discovery was that the outside surface of the 
rolled bar during the original rolling and heating of the 
slug for forging decarburized some of the surface, and 
this decarburization is finally rolled to the outside sur- 
face of the rings. This is the wearing surface of the 
inner ring and this decarburization is corrected by a 
treatment which recarburizes this surface on the inner 
ring. This recarburizing of the surface can be done 
with safety on rings that are in compression. 

The outer rings, due to the piercing of the slug and 
the rolling from a small to a large diameter, shows 
very slight decarburization on the wearing surface, so 
these rings are cyanided. This gives a very uniform 
hardness that is considerably above the surface hard- 
ness of the carburized inner ring. 

Another problem which had to be solved before the 
ring spring acted in a satisfactory manner was that of 
providing a lubricant for the rubbing surfaces. After 
many tests a result was obtained by using two types of 
grease, each kind containing about 30 per cent by weight 
of graphite, one rather stiff grease used to coat the 
rings when they are assembled and a lighter grease to 
provide continuous lubrication. 

The problem of securing the proper coefficient of 
friction is very important. The ceefficient that is now 
obiained is approximately 10 per cent. Fig. 1 shows 
a freight-car draft gear with the twelve outer and 
eleven full inner rings and two half inner rings, having 
a total capacity of approximately 27,000 ft.-lb. Its release 
capacity in foot-pounds is 11,000. Thus, the gear ab- 
sorbs 16,000 ft.-lb., which is about 60 per cent of the 
total capacity. The weight of all the rings in this draft 
gear is 150 Ib. As compared to the coil spring the ring 
spring has a capacity of 180 ft.-lb. per pound of metal. 

From an inspection of the ring spring it is apparent 
that the inner and outer rings receive the same amount 
of force; that is, there is the same pressure on the inner 
rings as the outer rings; they merely react on each 
other. The outer rings are greater in cross section than 
the inner rings and have less stress than the inner rings. 
The expansion of the outer rings and the contraction of 
the inner rings are proportional to their average diameter 
when under the same stress, but as the inner rings are 
also under a greater stress, the product of the size and 
stress is the real comparison, so the following formula 
is given to make this direct comparison : 

ae 
M 
in which 
T = the total expansion or contraction in inches 
D = the mean diameter of the ring in question 


S = the stress in pounds per square inch _ 
M {= thirty million, or the modulus of elasticity of the steel 


This formula shows that the outer ring expands 
.029 in. and the inner ring compresses .037 in. and that 


` the total movement of both rings amounts to .066 in. 


Of this, the inner rings get 56 per cent and the outer 
rings 44 per cent. The loads must be equal on the two 
sets of rings, so that the inner rings, which weigh 
45 1b., do 56 per cent of the work and figure a total 
of 336 ft.-lb. per pound of metal, this due to all metal 
being in high compression stress. This is over eight 
times as much as the capacity of the G spring and the 
outer ring has a foot-pound capacity of 113 ft.-Ib. 
This is over 234 times that of the G spring. 

The force-closure curve is shown in Fig. 2. Here 
the pressure is plotted against the travel of the gear. 
It will be seen that the compression line starts at 
about 30,000 Ib. and is a straight line from 50,000 to 
about 110,000 Ib. Here it takes a steeper slope. This 
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is due to the preliminary rings going solid at about 
this point, and after this point the main heavier rings 
give all the movement. The release has the same 
characteristics, for at about the same travel of 114 in., 
the curve makes the same movement to a lower slope 
on the release line. The curve shows that for the 
freight-car gear the rings are assembled in the housing 
under a compression of about ¥% in. This serves for 
two purposes: until there has been considerable wear 
there will be no slack in the gear, and the oil placed in 
for lubrication cannot get out, but will remain within 
the gear until all original compression has been lost. 
It is the writer’s opinion that the ring-spring draft 


Tendencies in 


gear as developed has a capacity that is about the limit 
of the present size of pocket for draft gears. I believe 
that American railroads need a larger capacity, but until 
more room is allowed for the draft gear, the limit of 
capacity has been reached. For the 70-ton and 90-ton 
cars a draft gear that has a capacity of 40,000 or 50,- 
000 ft.-lb. is desirable, but this will require a larger 
pocket and probably an increase in the travel of the 
draft gear in compression at least of an inch or more, 
in order that the final pressure will not be too high for 
the coupler shank. For, if the travel is kept at 234 in. 
and 50,000 ft.-lb. is developed, the final pressure on 
the coupler shank will be at or above its elastic limit. 


Freight Car Design* 


A? a result of the business depression, and in the in- 
terest of operating economy, there has been a 
systematic withdrawal from active service of the older 
freight cars, particularly those requiring extensive re- 
pairs or more or less expensive betterments. It has been 
possible, as well as immediately profitable, to utilize for 
the existing limited business the better and later types of 
cars—those that could be operated with the least main- 
tenance attention and cost. As a consequence, also, the 
surplus high commodity cars have been assigned to the 
next lower grade of service, and so on down the line, 
thereby effecting a further economy by reducing com- 
modity repairs. Limiting the number of cars used has 
made it possible to confine maintenance work to a greatly 
reduced number of cars. There has also been an ap- 
preciable saving on the cars temporarily stored or with- 
drawn from service, in that such time-limit items as air 


brake cleaning, box repacking, reweighing, etc., may be 


deferred until such time as these cars are again required 
for service. 

There can be no doubt but that many of the cars 
now stored will never be returned to active revenue 
service, since they will have accumulated so much com- 
modity and other depreciation that the repair costs, 
added to such betterments as may be necessary, will be 
so comparatively high that it will be more economical to 
purchase new equipment. Many of these cars are basic- 
ally weak because of the older and lighter construction 
and the aged materials. The ordinary operating repair 
cost on such cars is always high, since they have passed 
into that repair cycle where necessary renewals have 
reached the so-called constant stage, whereas a new unit 
will run several years without requiring any appreciable 
running or commodity repairs. 


The Smaller, Lighter Car 


Much has been said regarding the size and capacity 
of the freight car, particularly regarding a smaller, 
lighter, and more flexible unit. It is, of course, true that 
smaller cars, or cars of special construction, could often 
be used advantageously if they were available. Where 
the demand for such cars is sufficient and regular, fur- 
mshing them would be warranted, but if the demand is 
scattered and irregular so many cars would be required. 
so much idle car time and empty car haul involved, that 


— 

* This article is one of the most comprehensive statements we have re- 
ceived in the discussion which was initiated by the interview with the 
freight traffic officer, published in the Railway Mechanical Engineer of 
May. 1933. Comments on this interview also appeared in the June 
number.— Editor. 
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By P. P. Barthelmy 


The small light-capacity car 
— Low tare weight — Rough 
usage — Containers 


it would impose an overburden on the handling road and 
on the car owner. 

Much of the small-lot shipment that would make a 
small unit pay may be of a temporary character, due to 
present business conditions. This may be greatly changed 
when the size of shipments increases. Since the service 
life of a freight car is twenty years or more, and it is 
not feasible to change the size of a car from small to 
large, or vice versa, there must be apparent more than 
just a temporary demand to warrant an extensive invest- 
ment in such special equipment. These small units will 
ordinarily cost more and be more expensive to operate 
on a tonnage capacity basis than the ordinary car since, 
except in isolated cases, they must be handled in regular 
freight-train service and must, therefore, be built with 
sufficient strength to withstand that kind of handling. 
This means that couplers, draft gears, draft members, 
and underframe, in particular, will have to be equal in 
strength to that of similar parts on the standard car. As 
a result it is going to be difficult to build an effective and 
safe unit without having the ratio of tare weight to reve- 
nue load capacity very high. 

Were it possible to keep such small units segregated 
in all train and car operations, and handle them in small 
trains, specially light units could be built at a much re- 
duced cost. Obviously this is impracticable though some 
writers apparently have failed to give consideration to 
this phase of railroading when advancing their ideas. 

Such bulk shipments as coal, iron, ores, grains, lumber, 
live stock, machinery, products of the steel mills, long haul. ` 
bulk orchard and vegetable products, etc., will not change 
to smaller, but rather to larger car units, since the net 
cost per ton-mile for hauling and handling decreases 
with the increase in size of car. 

In considering the European car, so often mentioned, 
it is well to bear in mind that their cars are all small, and 
are no doubt suitable for service conditions obtaining in 
the countries where they are used. Also, remember that 
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with these small cars, in most cases equipped with neither 
automatic couplers nor friction draft gears, switching 
operations and train makeup work are very slow. With 
these very slow switching movements, involving only 
negligible impact shocks, a very light construction is pos- 
sible, but imagine the predicament of the yardmaster, 
even in an ordinary American train yard, trying to clear 
his daily tonnage under such conditions. 

The opinion is sometimes expressed that the present 
car is over-standardized in that it lacks sufficient service 
flexibility. Here again we must be cautious, bearing in 
mind that the service life of the car is about twenty 
years and we must, therefore, build for the future, 
and not just to meet immediate conditions. We must, 
therefore, look, as far as is practical into the future, 
to anticipate the needs during the practical life of the 
unit under consideration, and coordinate the present 
trend with expected future needs. That the present car 
has so effectively met conditions speaks well for the car 
engineering fraternity. But freight operating conditions 
have taken on a marked change, particularly regarding 
service speed, so that freight trains are making prac- 
tically passenger-train time, establishing a service, the 
demand for which is not going to disappear with the 
pick-up in business. 


Low Tare Weight Important 


Low tare weight is of primary importance, but fast 
train service does not necessarily mean that the cars 
must be of very small and very light construction, as is 
evidenced from the speeds now being made by freight 
trains, particularly those handling merchandise. Reduced 
weights would affect the handling of such trains in that 
it would cost less to haul them, and would make it 
possible to get the train moving to full speed in a shorter 
time, and would also make it possible to bring the train 
to a stop in less time, but there are many other condi- 
tions that impose speed limits besides the weight of the 
car. Still higher train speeds are to be expected in the 
future and it becomes necessary therefore, when working 
up designs for future cars, small or large, as well as 
when conditioning existing cars, to keep these conditions 
well in mind. 

Two important factors must be considered, safety for 
the high speeds and low tare weights to make the move- 
ment as economical as possible. The conventional 
freight-car truck, particularly the truck spring arrange- 
ments, would seem to be the first hazard. There are 
several makes of cushion or shock absorbing springs and 
other special truck-spring arrangements, the use of which 
it would seem will add greatly to the running safety of 
the car. Most of these are adaptable to use in the 
present type of truck with little or no change in related 
parts of the truck. They also serve to help keep down 
tare weight. There are also car-truck assemblies em- 
bodying features designed to make possible higher, safe 
freight car movements. 

Tare weight must be brought down to the lowest figure 
possible and yet not reduce the strength below safe 
limits since the most expensive car to operate is the 
one that is continually breaking down because of light 
and weak construction. We should profit more from 
the experience of the automotive industry, particularly 
in the employment of alloy steels, providing such use 
does not bring about too great an increase in cost. The 
judicious use of suitable alloy steels would make possible 
a weight reduction in both cast and structural parts. 

Other items the weight of which may be reduced in- 
clude the use of one-wear wrought wheels ; lighter steel 
ends and sides, side doors and hangings: pressed and 
rolled sections; lighter roof, etc. Many specialties are 
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too heavy. This may be due to carelessness in design 
of details, or to lack of a more intimate knowledge as to 
just what service punishment the device will have to 
withstand. Too frequently a device or other part of a 
car fails and, without making a careful analysis of all 
conditions associated with the failure, the maker of the 
specialty is blamed. To protect his device from such 
criticism he proceeds to strengthen it by adding more 
weight, whereas the original design may already have 
had the necessary strength. If all devices on a car are 
to be so strong that they will safely withstand such rough 
service as the car may receive only once in its normal 
service life, then we must expect to haul around a great 
mass of unnecessary weight. Obviously it is important, 
more so than ever before, that the movement of the 
loaded car be not interrupted by mechanical failure. 
This is also true to a lesser degree of the empty car 
movement. Therefore, a practical middle ground must 
be found for reducing weight without sacrificing neces- 
sary strength. 

If car coupling impact shocks could be positively con- 
trolled a great saving in car weight could be effected 
since much of the tare weight of the present car is simply 
an overburden that serves only as a protection against 
these excessive coupling shocks. By keeping car impact 
shocks within the protective capacity of the draft gear 
much weight could be trimmed from the parts directly 
and indirectly affected, and there would also be a big 
reduction in damage claims, as well as in car main- 
tenance costs. 


The Use of Containers 


More flexibility in the shipping container and con- 
tainer car, which would increase the demand for them. 
would take care of much of the small-lot shipping, and 
reduce the demand for small cars. In this field lie great 
opportunities for the development of adaptable designs 
and constructions, and for further standardization of 
size, etc., of both container and container car. 

Some of the containers of today are, generally speak- 
ing, much too heavy, making them awkward to handle 
and adding that much to the dead haul, both empty and 
loaded. Here again should be adopted every possible 
means for reducing tare weight. This includes a more 
thorough analysis of the stresses to which the containers 
will be subjected and the adoption of designs to meet 
such requirements, and at the same time eliminate every 
unnecessary pound of weight. This may cause an in- 
crease in first cost, but it will result in hauling and han- 
dling economies. This suggests the use of alloy steels, 
forming and welding to eliminate unnecessary riveted 
seams and joints, use of castings instead of built-up 
parts or forgings, where a saving in weight may be 
effected by the better distribution of metal. 

The design of the container car is of equal importance. 
The container anchorage to the car should be stan- 
dardized, also the size and outside fittings of the con- 
tainers. Suitable means for protecting the containers 
against damage from car-switching and train-handling 
shocks is of primary importance. Where a “peddler” 
container car is used means must be provided to anchor 
securely the partial load. 

Some containers lack the necessary handling flexibility 
to make them more generally popular. A container car 
and containers so designed as to eliminate the need for 
handling cranes would help greatly. The arrangement 
should be such that the shipper’s truck could back up to 
the side of the car and pull the container from the car 
to the truck, or vice versa. There are readily apparent 
difficulties involved in the working out of such a plan. 
but none that would be seemingly insurmountable. 
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EDITORIALS 


Researeh and the 
Railways 


_ A remarkable moving panorama of the developments 
in railway transportation made possible by a long list of 
engineering research projects which have been carried 
out during the past forty years was presented by the 
program at the Railroad Division sessions during the 
spring meeting of the American Society of Mechanical 
Engineers. This meeting was held at Chicago during 
Engineering Week in connection with the Century of 
Progress Exposition and the Railroad Division’s pro- 
gram was devoted to a review of the part which re- 
search has played in the technical development of Amer- 
ican steam-railway transportation. Few industries can 
present a record of development in which engineering 
research and investigation have played a larger part and 
probably none can present a record in which research 
projects received their inspiration from as many sep- 
arate sources and have yet been co-ordinated by a high 
degree of co-operation wherever this has been necessary 
or desirable. 


The Scope of Research Projects 


Investigations fully qualifying as engineering research 
projects and underlying developments in motive power 
and rolling stock that have made American railroads the 
most economical and efficient mass transportation ma- 
chine in the world have ranged all the way from the 
development of fundamental principles in the application 
of science to programs for proof testing of new types of 
equipment or facilities involving the expenditure of hun- 
dreds of thousands of dollars. Some of these investiga- 
tions have been inspired by the vision of individuals 
whose interest was primarily to further the welfare of 
the transportation industry. Others were initiated by 
the universities which have long specialized in training 
engineers for the railways and manufacturers of rail- 
way equipment. Others have been inspired by commer- 
cial organizations whose interest was that of developing 
a profitable business in furnishing the railways with im- 
proved facilities. Other projects have been initiated by 
railway officers acting through various voluntary asso- 
ciations and by the American Railway Association, offi- 
cially representing the railway industry as a whole. Ir- 
respective of the sources of the initial inspiration few of 
these projects have been carried out by a single interest 
acting alone. To many of them railways, manufacturing 
industries, colleges and individuals have contributed on 
a cooperative basis in bringing to fruition developments 
which have been of incalculable value to the railways 
and the public they serve. 

No review of research in the field of railway trans- 
portation during the past half century is complete which 
does not cover the work of the late Dr. W. F. M. Goss. 
His energy and vision of the possibilities of systematic 
research had much to do with the development of facili- 
ties for conducting investigations of this kind which 
have since played an important part in the successful 
conduct of many research projects. The value of what 
he initiated has been so completely demonstrated during 
the past forty years that the character and scope of 
facilities available for investigations in the technique of 
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railway equipment design and operation have been con- 
stantly increasing throughout that period. 

Aside from the research and development work which 
has been done in fields confined largely to railway trans- 
portation, the railway industry has profited and will con- 
tinue to profit by fundamental research conducted by 
the engineering profession through its national organi- 
zations and by certain research foundations. It has also 
profited by the developments of industries producing 
materials of much wider application than to the rail- 
roads alone. 


A Misinterpretation 


During the past year a number of critics of the rail- 
ways have severely indicted them for a lack of research 
activities of the kind which, according to these critics, 
has played so large a part in the advancement made by 
other industries. One of the industries which has been 
cited in this connection is the automobile manufacturing 
industry. In comparing the railways with the manufac- 
turers of automobiles these critics overlook a funda- 
mental difference in the relation of the two industries 
to transportation. The manufacturers of automobiles 
are not in the business of conducting transportation. but 
produce the facilities with which their customers produce 
a variety of transportation services. The railroads, on 
the other hand, are in the business of conducting trans- 
portation and are not in the business of producing facili- 
ties with which to carry on that business. Other indus- 
tries operating independently have always produced the 
locomotives, the cars and the locomotive and car spe- 
cialties which make up the mobile part of the railway 
plant, while the steel industry, independent tie producers, 
lumber manufacturers and the producers of many other 
materials and facilities provide the materials from which 
roadway and track structures are built. 

Scarcely one of these industries has not undertaken 
research projects, some of them of a continuing char- 
acter, the objective of which is the development of better 
materials or improved facilities for the use of their cus- 
tomers, the railroads. 

It is not strange, therefore, that in any review of re- 
search as applied to steam railway developments, just 
as in all other industries, a predominating proportion of 
the work will be found to have been conducted by the 
seller in an effort to improve his product for the buyers 
who constitute his market. 


Character of Research Conducted by the Railways 


But the railways themselves have by no means been 
slow in utilizing the methods of engineering research 
where problems affecting safety, efficiency of operation 
in interchange or the satisfactory functioning of mate- 
rials or devices in railway operation are involved. A 
notable example of projects of this character pertaining 
to railway equipment are the brake tests completed dur- 
ing 1931 which determined the extent to which specifi- 
cations for the functions of a satisfactory freight-car 
brake tentatively established by the Interstate Commerce 
Commission were subjected to the proof of service con- 
ditions and the functioning of a brake developed by the 
manufacturers altered and adjusted into its final com- 
mercial form. Another is the automatic train-line con- 
nector investigation now under way in which, in co- 
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operation with the Interstate Commerce Commission, 
the train-service brotherhoods and numerous inventors 
of connector devices, the principles of a satisfactory de- 
vice for universal interchange will undoubtedly be estab- 
tablished. Still another is the work being done in the 
draft-gear laboratory of the American Railway Asso- 
ciation which was first directed toward clarifying widely 
divergent opinions as to the requisites of a satisfactory 
shock-cushioning device for railway cars, and, second, 
determination of those commercial devices which satis- 
factorily meet the requisites established. 

Despite the criticisms which have been levelled at the 
steam railway industry in this matter of research, the 
American Railway Association is showing no disposi- 
tion to assume the attitude toward research suggested 
by some of its critics. In matters pertaining to equip- 
ment the Mechanical Division of the Association re- 
tained the services of a director of research for the con- 
duct of its extensive brake investigation and for the 
automatic train-line connector investigation now under 
way. It has the services of a draft-gear engineer whose 
time has been devoted to its project for the development 
and standardization of draft-gear requisites. A com- 
mittee of the American Railway Engineering Associa- 
tion has been devoting its attention for years to a study 
of rail stresses and to the improvement of the structure 
of the rail. No doubt if other specific projects of com- 
mon interest to all the railways in the matter of equip- 
ment design in relation to operation present themselves. 
the services of the director of research will be retained 
for the consideration of these projects by the Mechanical 
Division. More than this can accomplish nothing for 
the railroads and would tend to slow up, rather than 
accelerate, the rate at which improvements in railway 
equipment become available to the railways for the bene- 
fit of the public they serve. 


A Period of Transition 


The century of development through which the rail- 
way industry has passed has step by step refined Amer- 
ica’s railways into a highly efficient mass transportation 
machine. Just as low costs of production in other in- 
dustries have been the result of highly systematized 
large-scale production methods, so have the low costs 
of American railway transportation been the result of 
the highly systematized methods of assembling and oper- 
ating trains of great tonnage. For many years the 
American public was willing to accept the corollaries of 
these mass methods as they affect the time, frequency 
and place of deliveries. The advent of the motor truck 
operating on hard roads has led to the development of a 
type of transportation which is relatively flexible with 
respect to the time, frequency and place of receipts and 
deliveries. The private automobile and, to a lesser ex- 
tent, the motor bus have similarly affected long ac- 
cepted conditions pertaining to travel by railway. 

Tt is scarcely conceivable that with its large and widely 
scattered industrial population the North American con- 
tinent can dispense with the economic advantages of 
mass transportation which the railroads alone can 
furnish. It has, however, become an acute question 
whether, in the case of freight, the railway may not be 
developed into a more flexible machine for serving the 
public in the matter of collections, deliveries, commercial 
shipping units, etc., without sacrificing the essentials of 
mass transportation, and whether it may not be possible 
to render a cheaper or faster or more comfortable and 
attractive passenger service which may prevent the con- 
tinuing encroachment of competing agencies on the vol- 
ume of passenger service and revenues. 

These questions involve many intricate problems, some 
of which are technical and others of a purely business 
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nature. The two, however, are likely to be closely inter- 
locked and changes in the business approach may make 
necessary even revolutionary changes in some of the 
details of equipment and operating methods. The future 
health of America’s railways and continued improvement 
in the service they render, therefore, now depend as 
much as, if not more than, ever on the unrestrained ex- 
ercise of inventive genius and of engineering investiga- 
tion and research which now form such an essential part 
in bringing inventions to a state of practical utility. 

Some of the most important work of the Mechanical 
Division of the American Railway Association and its 
predecessor associations has been the establishment of 
standards of interchange, standard details and complete 
standard units of equipment. Its work in the future is 
likely to be judged more by the wisdom with which it en- 
courages the developments of materials and designs which 
may make many of its established standards obsolete. 
The field for railway research in the future should 
logically be no more confined to that conducted under 
the control of the railroads themselves than has been 
the case in the past. 


What About the 
Supervision? 


L. F. Loree, president of the Delaware & Hudson, made 
a rather striking statement in a commencement address 
at the Rensselaer Polytechnic Institute last month. “A 
catastrophe such as we are working through wipes out 
of the field of management one-third to one-half of 
those who occupied it and you will find, as business picks 
up, as I did in 1880, the most active demand for your 
services and the greatest opportunities for your success.” 
During the prolonged depression some of the older of- 
ficers and supervisors have died and have not been re- 
placed. Some have retired because of old age or in- 
firmities and the positions have been left open for the 
time being. Others have been demoted or furloughed, 
some going into other lines of business and others pa- 
tiently waiting for the resumption of activities. Some 
of those who have been dropped out temporarily have 
oa morale and may not be able to stage a come- 
back. 

Fortunately a movement was started a decade or two 
ago, largely by the supervisors and foremen themselves, 
to study the art of supervision, in order better to qualify 
for such positions. This movement took a number of 
different forms, including foremans’ study classes and 
discussion groups, supervisors’ associations, special staff 
conferences, etc. Such training, in many instances, has 
prepared the supervisors better to meet changing condi- 
tions and to understand the new and more severe 
responsibilities which they will be expected to carry. A 
number of these foremen’s clubs, or supervisors’ asso- 
ciations have continued to function throughout the de- 
pression, thus aiding greatly in maintaining the morale 
and at the same time helping to give the members a 
better conception of their changing duties and responsi- 
bilities. It may be of interest to note that in many in- 
dustrial communities, particularly in the eastern part 
of the country, plant officers and executives have united 
to form local industrial executives’ organizations. A 
recent review showed that a surprisingly large number 
of these organizations have continued to function actively 
and more or less aggressively during the past three 
years. 

So much good can be accomplished by such clubs, 
and they are of such great inspiration to the members, 
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that it may not be out of place to suggest that every 
possible effort be made to revive them where they have 
been discontinued. Where such club facilities are not 
available, other ways can be found by the progressive 
supervisor to study and perfect himself in the art of 
supervision. 


Lighter Parts of 
Alloy Steel 


It has been suggested in these columns that the railroads 
have not approached a consideration of the possibilities 
of the use of alloy steels in locomotive construction with 
an entirely open mind. Because of the fact that the 
introduction of these materials a few years ago involved 
shop practices, particularly in forging, with which the 
railroads were not entirely familiar and for which they 
were not equipped, failures resulted in many instances 
which served to dull the enthusiasm of mechanical men 
for alloy steels. Though it was not realized at the time, 
locomotive weights were gradually working toward a 
limit which seems now to have been reached. Regard- 
less of the apparent unwillingness of many to experi- 
ment with new and to them then untried materials, 
the problem of weight reduction, especially in revolving 
and reciprocating parts, was becoming acute and has 
more recently been brought to a head by the study that 
has been given to the question of proper counterbalancing. 

The Committee on Locomotive Construction in its 
report to the Mechanical Division this year indicates that 
there is real need of a more elaborate study of the 
counterbalancing problem in its relation to both right-of- 
way and locomotive maintenance and in raising a ques- 
tion offers a possible solution in the following quotation 
from the report: 

“The real question to determine is: Which is per- 
mitted to suffer most, the rail and track structures, or 
the locomotive? For, certainly, if the recurring load is 
lifted from the track, it must be borne by the boxes, 
frames and other parts of the running gear of the loco- 
motive, whether considered as a percentage of the re- 
ciprocating weight, the ratio of the unbalanced weight to 
the total weight, or something else. A series of tests 
might be made with instruments to determine the magni- 
tude of these forces and movements and thereby increase 
the total sum of human knowledge. It is doubtful,- how- 
ever, if a compromise could be made even then that 
would be perfectly satisfactory both to bridge and right- 
of-way interests and to those operating and caring for 
the locomotive. 

“There appears to be, however, one aid left which 
has long been recognized but not given utmost considera- 
tion it deserves; namely, that of lightening the recipro- 
cating parts by use of higher strength alloy steels and 
non-ferrous metals. Lately many metallurgical advances 
have been made that were eagerly taken up by other 
industries. Perhaps our present steels of 60,000 to 80,- 
000 Ib. per sq. in. tensile strength should be replaced by 
those of 100,000 to 120,000 Ib. tensile strength, effecting 
a saving of 30 to 40 per centin weight with advantageous 
results. 

“It is believed with the use of such alloy steels for 
main rods, crossheads, pistons and piston rods. and pos- 
sibly aluminum alloy crosshead shoes and piston bull 
rings, that the unbalanced reciprocating weight could he 
reduced several hundred pounds per side. When it is 
realized that any addition or reduction in the reciprocat- 
ing weight increases or decreases the force on the driving 
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boxes by 45 to 55 times its amount at diameter speed, 
or by 64 to 78 times the force tending to shake the 
whole locomotive, it can be appreciated that even a slight 
reduction of weight in these parts is worth while. Equally, 
then, some of this reduction could be applied to reduce 
the reciprocating balance, which also is multiplied by the 
greater figure above stated to include both sides and 
this also may be amplified by as much as 60 for the 
bridge stresses when the recurring load synchronizes with 
the natural frequency of the span.” 

The use of alloy steels will not only aid in the solution 
of the problem of weight reduction for the reasons al- 
ready realized, but also should simplify the still more 
difficult approach to the higher operating speeds which 
the future will demand. 


The Business 
Outlook 


Freight car loadings for the week ended June 24 passed 
the 600,000 mark for the first time since last October— 
reached 604,668, to be exact. Indications are that they 
will go still higher for the week ending July 1, thus mak- 
ing the eighth consecutive week in which they have 
exceeded the corresponding loadings for last year. The 
electric power production curve shows similar character- 
istics, and from every nook and corner of the country 
come reports of more active business. The price of 
farm products continues to rise at a faster rate than that 
of manufactured commodities, thus promising a more 
active buying movement in the agricultural districts. At- 
tendance at the Century of Progress Exposition has 
greatly surpassed expectations and optimism reigns in 
Chicago. Detroit, hard hit by the slow-down in the 
automotive business, is coming back with a wallop. 

Railroad repair shops are opening up and the railroads 
are beginning to order repair parts and a certain amount 
of small tools and shop equipment to replace that which 
has been worn out and which simply cannot continue to 
function—some of it has gone the way of the “one- 
horse shay.” Railroad managers, greatly concerned with 
troublesome traffic and competitive problems, are grow- 
ing more and more hopeful as earnings continue to in- 
crease. Scarred deeply by the desperate conditions 
through which they have passed, they are more or less 
hesitant about loosening up the purse strings to take up 
deferred maintenance and put the plant in condition for 
the still heavier business which seems impending. 

The long strings of dilapidated freight cars on side 
tracks and of large groups of locomotives at the shops 
awaiting heavy repairs are danger signals which are giv- 
ing mechanical-department officers much concern. Can 
the equipment be put back into good condition early 
enough to prevent the congestions which were so familiar 
in the early twenties, and which will be exceedingly 
damaging to the railroads if they recur? Here is a task 
that must be handled with tact and real business ability. 
Have vou a thoroughly worked out program to make the 
most effective use of every dollar allotted to you for 
maintenance and repairs? Do you know how to get the 
best possible results with the least effort and expendi- 
ture? Recent years have been trying ones because of 
the breaking down of organizations, but now comes a 
gigantic task of whipping the equipment-maintenance 
organization back into shape and putting the equipment 
in condition to meet the revival of business which has 
been gathering force slowly, but steadily, during recent 
months. 
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Seientifie Cut-Off 
Control Advoeated 


To THE EDITOR: 


Your editorial “An Important Void in Locomotive 
Operation” in the May Railway Mechanical Engineer 
cited the lack of adequate attention to cut-off selection 
and indication or control. I have copied the tractive- 
force-horsepower-speed chart mentioned in your editorial 
and added the cut-off information illustrated, which, on 
account of little use usually made of it, is not generally 
presented with charted or tabulated maximum tractive 
force and horse-power output information. Not only 
from the standpoint of the engineman and the mechanical 
department, but from that of the dispatcher, trainmaster, 
superintendent and the transportation departments 
generally, the use of this cut-off information should be of 
particular value in operation. 

From this supplementary chart, maximum permissible 
cut-offs may be ascertained for any speed, say 30 m.p.h., 
by projecting vertically from that speed in the speed 
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Chart showing cut-offs and reverse-lever positions 
required for maximum power production 


scale down to C on the curve ABCD showing such cut- 
offs and thence horizontally toward the left to the desired 
cut-off shown by the scales at the left of the chart to be 
in this case 70 per cent, obtained by the use of the 
seventh notch of the reverse-lever quadrant. 

The universal practice is to start a locomotive under 
heavy load by the use of the maximum cut-off, that is, 
with the reverse lever in the first notch as indicated at 
A on the chart. As speed accelerates, this maximum cut- 
off is maintained for a time, as indicated by the horizontal 
portion AB of the curve. But, how long should the use 
of this maximum cut-off continue? Or, quoting your 
editorial “How long should the reverse lever be allowed 
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to remain ‘in the corner?” At what speed should it be 
moved from the first notch? 

These appear to be exceedingly simple questions, but 
it is difficult indeed for enginemen to answer them sat- 
isfactorily, if at all. Ask one or several enginemen. 
Record and compare their definite answers and then 
consider the fact that for desired performance, rail- 
roads are absolutely dependent upon the unobserved and 
generally unrecorded action which they, and no one else, 
must take with the reverse lever an innumerable number 
of times upon each of thvir trips. Without mechanical 
aid, much is unfairly and unreasonably expected of them. 

A chain is no stronger than its weakest link, and the 
striking weakness in this last link of cut-off selection, 
at the end of a chain beginning with the expensive pro- 
vision of the best power plant which concentrated 
engineering skill is able to produce, must be apparent. 

For any given locomotive, the speed at which the 
reverse lever should first be moved is a very definite one 
and for the particular locomotive represented in the 
chart, it is 15 m.p.h. The movement of the reverse lever 
from the “corner” at any other speed, will result in an 
unnecessary loss of possible power development., This 
loss must usually be significant and will frequently spell 
the difference between success and failure in the main- 
tenance of schedule or desired running time, or a failure 
as serious perhaps as an expensive stall. Enginemen 
cannot take even the first step in cut-off adjustment 
properly without a definite knowledge of the speed at 
which it should be taken, and that speed is usually un- 
known not only to the engineman, but to mechanical 
officers generally. Even assuming that it is known, how 
can the engineman tell just when his engine has attained 
that particular speed, which may be reached and passed 
in a single instant, possibly when an injector is breaking 
and requires attention, when some lubricator adjustment 
must be made. a signal observed, or what not. 

Moreover, this question presents another problem 
which the engineman is little qualified to solve. He 
cannot solve it alone and unassisted although he may be 
disposed to exert every possible effort in the necessary 
thinking and although he may have the time to act, we 
certainly cannot reasonably depend upon obtaining the 
desired results. 

One interested in mechanical means of effecting cut- 

off selection has recently said to me that “the situation 
with regard to automatic cut-off control is simply one 
of its business aspects. The railroads have not appeared 
ready for it. I am not sure that they are ready for it 
yet. I do not mean to say that they do not need it. but 
I do mean to say that more people in railroad service 
must arrive at a more definite appreciation of the need 
and I do not know just how such a situation is to be 
brought about.” Your editorial which inspired my thus 
writing upon the subject must contribute significantly to 
the removal of the above cited difficulty by stimulating 
thought and the development of a more wide-spread ap- 
preciation of the need. The American Railway Associa- 
tion, Mechanical Division, recognized this situation in the 
last (1932) report of its locomotive construction com- 
mittee, but a large amount of educational work is needed 
in order that a larger number of railroad men may be 
led to understand the value of accurate and precisely 
timed cut-off selection. 

B. B. MILNER. 
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Reclaiming Retainers 
With Broken Lugs 


By A. Skinner 


wr air-brake pressure-retaining valves are re- 
moved for repairs, the lugs are sometimes 
broken and, in this condition, the valves are useless for 
further service. The die, illustrated, may then be used 


General design and dimensions of a die used in making 
new backs for retaining valves with broken lugs 


for punching out new backs or lugs which are applied 
with two countersunk-head bolts. 


The new backs are made of %¢-in. scrap boiler steel, 


cut to 3 in. wide and left at the original length, whatever 
it may be, so that as many backs as possible can be 
punched without removing the material from the die. 


Retaining valve with broken lug (above); how it looks 
after being repaired (below) 


The drawing gives all information necessary for making 
the die and also indicates the principal dimensions of the 
punch. One of the pictures shows the die and the punch 


The die and punch used in punching retaining-valve backs from 3/16-in. stock 
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resting on a bench and the other a retainer, before and 
after the back is applied. 

The general procedure is to use this die at some central 
repair point supplying shops along the line through the 
stores department. Thus, only one die will be necessary. 

The backs can be made for 12 cents each, 700 being 
punched out by one man in an 8-hr. day. Considering 
the cost of the retainer, which is $4.17, the die would 
pay for itself in a short time. 

When applying the back to the retainer, it is clamped 
to the back of the valve and holes drilled through the 
flange and the valve body. Then, after removing the 
clamps the holes in the body are tapped with a %4-in 
21-thread hand tap. The holes in the back are counter- 
bored for %-in. by 1%4-in. stove bolts which must be 
flush with the back when completed so the retainer will 
lie flat against the car. 


Freight-Car 
Lubriecation* 


N freight service it is to be recognized that there are 
a great number of freight car journal boxes com- 
pared with the small force of men at the terminals for 
the oiling as well as inspection of conditions that affect 
the successful operation. Waste saturated with oil, or 
commonly called “dope,” is universally used for car 
journal box lubrication. Its influence depends upon its 
capillary attraction, with resilience and permanent loose- 
ness. It yields oil only after saturation. The prepara- 
tion of the journal bearing is exacting and the best of 
workmanship and tools are none too good. Care should 
be exercised in handling wheels, from the wheel and 
journal lathe to the placing under the car. Brasses 
should have smooth linings, broaching of brass to be 
recommended on high-speed work and they should be 
made to fit the journal with proper key or wedge when 
applied upon the brass. Wedges must have radius on 
top to allow for transverse, oscillating motion, and be 
placed properly in box. Defective ones should be de- 
stroyed and scrapped. The inside of the top surface of 
box should be examined for a level wedge seat. 
* From a paper by Roy W. Hunt, fuel supervisor, Atchison, Topeka & 


Santa Fe, Los Angeles, Cal., presented before the April, 1933, meeting 
of the Pacific Railway Club. 


In free oiling there should be a distinction between 
the necessary thorough saturation to that of being 
soaked. In applying waste to box it should not be ob- 
structed, clogged, pressed or fixed too firmly into the 
box—the result of which, if done, is a glazed surface on 
the packing. Proper feeding of a desirable grade of oil 
gives the necessary lubrication. Special attention should 
be given to freight equipment handling unusually heavy 
loads; also, to fast schedules and to unusual weather 
conditions. Passenger car records, however, indicate 
that they are oiled too much. 

On inspection of equipment, feel the boxes with the 
bare hand on top, back of lid. If open box inspection 
is made, observe the center of the journal which, if dry, 
indicates a probable heated bearing. Examine as to 
cause, which might also be indicated by a graphite-like 
appearance at end of journal or on top of packing. 
This also may denote age. Use a packing iron in placing 
packing against fillet of journal and press it away from 
the brass and down at end under collar of ‘journal. 
American Railway Association standard method for the 
packing of boxes should be followed, namely: Back roll 
loosely prepared for freight and also for passenger 
equipment; this to be prepared in oil house and soaked 
before putting in boxes. Packing under journal to be 
placed in a continuous strand in boxes. In engine cellar 
boxes it should be applied in a mass. This gives each 
waste strand a connection or contact with the journal 
surface as well as the bottom of cellar. Do not add a 
little packing to the top of “dope” already applied. The 
use of proper tools and cleanliness in operation are abso- 
lutely necessary. 

Report as to dry packing is a result and not cause of 
hot boxes, while overpacked boxes are most dangerous, 
as they invite waste grabs or wipers. The packing 
should be placed well below the center line of the 
journals. Attention should be given to oil boxes and 
bolts. the truck springs and bolster fitting in the truck, 
especially when applying new wheels. Care should be 
exercised in seeing that the interior of box is free of 
scale and other foreign substance. The packing should 
be removed before jacking up and “dope” buckets used, 
which should be handy for the receiving of packing re- 
moved, separation being made between the thick, dirty 
wads and short string packing with that of loose and 
clean packing. The latter can be used with new pack- 
ing in preparing the box for service, the remains being 
returned for renovating. A failure of bearing suggests 


Journal-box packing receiving attention at an important freight-car inspection point 
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that there has not been a regularity or frequency in the 
repacking and inspection. Sensible economy should be 
followed. 

The prevention of hot boxes can be materially re- 
duced by intelligent and systematic effort by those han- 
dling this class of work. Hot boxes may be divided 
into those which run cool after repacking and those that 
do not—either of which might be eliminated with care- 
ful workmanship and rigid inspection and constant 
vigilance in maintenance. Use of water is to be dis- 
couraged. Its only function is to cool and if cooling is 
done quickly the outside cools and inside, being hot, 
results in chill cracks or a ruined bearing surface. If 
water is used for cooling the brass should be removed ; 
otherwise, it will be cracked or broken. If packing is 
water-soaked it should be removed and not used until 
renovated. Other substitutes or relief should be used 
only in emergency—such as soap, hard grease or pin 
“dope.” 

Condition of oil houses is of importance. They should 
be kept clean and systematic in arrangement. In soak- 
ing packing, loosen it before being placed in vats and 
add enough oil to cover it. Soak forty-eight hours in 
temperature of not less than 70 degrees Fahrenheit and 
then drain, using only clean oil. Reclaim packing by 
either forking it in hot oil or a centrifuge machine. 
This work should be done at a central point, with 
utmost care exercised by supervisor. Record being 
made of the reclamation should give a clue to the quality 
of waste and also as to method of preparation in case 
of excessive hot box trouble. This also affects oil costs 
and repacking while in service. 


Delays to Loaded 
Cars in Transit 


ECENT studies have revealed that the substantial 

losses created by the shopping of all types of 
loaded freight cars in transit, by reason of inadequately 
conditioned running parts, surely warrants greater ac- 
tivity for better conditioning of such items. This opin- 
ion is based on investigations which indicated that at 
least 1 of each 45 cars had to be placed on receiving 
lines’ shop tracks for repairs immediately after having 
been received from connecting lines within the Chicago 
territory, with some roads ranging downward to 1 of 22. 
This does not include the loaded cars shopped for re- 
pairs by loading carriers, or at other than interchange 
points, which probably exceeds the number shopped in 
interchange. 

This, no doubt, reflects general conditions throughout 
this country, and, taking into consideration the fact (1) 
that 46 million cars were loaded with revenue freight in 
the United States during the reasonably normal year of 
1930; (2) that the average delay per car is 18 hours; 
(3) that the average cost, based on studies made in 


1930, of moving a car to and from a repair track was | 


$4; (4) that the average claim per loaded car probably 
exceeds $2.50; it is an easy matter to decide that the 
total loss is tremendous. 


Bureau’s Study Extended to Causes of Delays 
to All Loaded Cars 


With a desire to improve this condition, the General 
Managers’ Asscciation of Chicago decided to have its 


*Abstract of a paper presented by C. J. Nelson, superintendent of 
interchange, Chicago Car Enterchange Bureau, before the regular monthly 
meeting of the r Foremen’s Association of Chicago, held Monday 
evening, April 10, Auditorium Hotel, Chicago. 
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car interchange bureau function in connection with this 
problem along the same lines as with perishable loads, 
with the addition of having bureau representatives in- 
spect the defective material removed from all loaded 
cars placed on shop tracks immediately after having 
been received from connecting lines within the Chicago 
territory, and making reports of conditions found to 
officers who are in a position to assist in improving the 
situation. 

Such action, it was thought, would have a tendency to: 

(1) Create greater effort towards having cars selected 
for loading that are in suitable condition to carry loads 
to destination without requiring repairs in transit. 

(2) Bring about a better understanding between 
carriers and private car owners as to the nature of 
“running defects” on account of which loaded cars are 
being shopped. 

(3) To ascertain whether or not the condemnation 
of the material which caused the shopping of such cars 
is warranted. 

The first month this plan was in effect revealed that 
41 per cent of the loaded cars were of private ownership, 
that 30 per cent were owners’ cars loaded on their own 
rails, and that 21 per cent had been Icaded in the Chicago 
territory. The defects existed on 69 per cent when 
loaded and on 31 per cent prior to being placed in trains 
for delivery to connecting lines. While it was thought 
that quite a number of the defects existed on the latter 
when loaded, we allowed for the doubt, making it safe 
to say that the above is conservative, and that at least 75 
per cent of the cars are being loaded with defects re- 
quiring repairs en route. 

The defective items found on the 39,629 loaded cars 
shopped in the Chicago territory during the year 1932 
are shown in the table. It was found that many cars 
were placed on repair tracks for the purpose of renew- 
ing items which could easily have been performed in the 
train yards, thereby eliminating the expense of switching 
them to and from the shop tracks, as well as eliminating 
the delay. 

Additional delays and expenses were brought about 
by specializing on certain items, which it was thought 
was principally due to overly-exacting instructions ema- 
nating from various accidents. Fcr example, cases where 
derailments are caused by failure of journal-box bolts, 
resulting in instructions being issued to the effect that 
loaded cars must positively not be allowed to go forward 
until such bolts are absolutely tight, making no distinc- 
tion between steel truck sides secured to journal boxes 
with bolts and arch-bar construction. 


Care Needed in Issuing Instructions 


While I do not intend to infer that chances should 
be taken in running cars with dangerously loose or 
defective parts, I have been convinced that many thou- 
sands of dollars can be saved by exercising greater care 
in the wording of instructions so as to permit the men 
to whom they are directed to use their own best judg- 
ment in deciding whether or not it is safe to defer such 
repairs until after the cars have been unloaded. 

There is no doubt in my mind but that more frequent 
studies on the part of the higher mechanical officers of 
the various parts renewed under loaded cars and favor- 
ing the supervisors in direct charge of repairs with con- 
structive advice regarding judgment defects would be 
well worth while, which would also prove true in con- 
nection with defects for which the American Railway 
Association has prescribed limits of wear. 

I voice the opinions of a number of mechanical officers 
by stating that carefully-worded instructions could safely 
be issued to permit wheels, having just reached con- 
demning limits, to remain under cars until they are 
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unloaded, particularly so in cases where the defects in 
connection with which a liberal margin of safety has 
been allowed consist of worn flanges, seamy rims, broken 
rims, etc. It is quite possible that the Committee on 
Wheels of the American Railway Association would be 
glad to assist anyone in deciding as to the kind of wheel 
defects which could be so handled with safety. It would 
probably also be consistent to provide reasonable elas- 
ticity in connection with the removal of the brake heads, 
hangers, pins, bolts, etc., specified in A. R. A. mechanical 
rule No. 63. The shopping of loaded cars for the re- 
newal of these items has increased to no small extent 
since definite limits of wear were established, and, until 
such time as special efforts are made to renew them on 
empty cars, it would, no doubt, be economical to refrain 
from being overly exacting when found worn to or 
slightly beyond the condemning limits on loaded cars. 


Proper Selection of Cars for Loading 


The fundamental problem, however, is to provide and 
select cars in proper condition for loading, but I fully 
appreciate how difficult this is to solve. What the effect 
would be if the inspection of empty cars were equally 
as rigid as the inspection of loaded cars is problematical, 
but it is pretty safe to prophesy that such action would 
soon create a situation to verify the fact that it would 
be desirable to apply the present limited appropriations 
towards repairing the “running defects,’ and set aside 
the cars requiring heavier repairs for the time being. 
While I agree that the so-called “cycle repair plan” is 
ideal, I believe that greater efforts should, at all times— 
especially so in times like the present—be made towards 
better upkeep of the “running defects” which usually 
are not acceptable on cars under load. 

To bring out more clearly what I have in mind, I will 
again use the journal-box bolts as the example by stating 
that if loaded cars are not considered safe to handle 
with these bolts loose, then it would seem logical to keep 


Defective Parts on Loaded Cars Shopped in the Chicago 
Territory during 1932 
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a sharp lookout for them on empty cars, with the under- 
standing that they must not continue in service until 
they have been tightened or renewed, also applying the 
same policy to all similar defects which are generally 
ignored on empty cars. 

It is a well-known fact that there is a marked differ- 
ence between the inspection and disposition of empty 
and loaded cars, that empty cars, as a general rule, are 
not cut out for repairs if at all safe to handle, and that 
many of the defects passed up on empty cars are 1m- 
mediately condemned when found under loaded cars. 
The desired remedial action would, of course, be to treat 
the empty cars exactly the same as the loaded cars, at 
least so far as running defects are concerned, with the 
possible exception that the same tolerance allowed to get 
loaded cars to destination with deferred repairs should 
not apply to empty cars. ; 

It can hardly be expected that such a revolutionary 
procedure will be attempted all at once, but I am won- 
dering if it is not high time to begin gradually func- 
tioning toward that goal, and at the same time giving 
more serious consideration towards retiring cars which, 
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although they may be in perfect physical condition, are 
not designed for the high speed of today, which, no 
doubt, will be increased as time goes on. The fact that 
the amount of freight equipment far exceeds present-day 
needs makes it apparent that efforts along these lines 
would not be out of order. 


Mounting Air 
And Signal Hose 


IR and signal hose can be quickly mounted on the 
heads by the device, shown in one of the illustra- 

tions open ready to receive the hose and head. The head 
is placed on the notched plate on the right; the hose is 
laid in the split cylindrical portion in the middle and the 


Device for mounting air or signal hose and fittings 


hinged top half closed and secured by a clamp engaging 
the lug. The threaded connection is placed on the pin at 
the left. The inside of the tubing and the nipples are 
coated with rubber cement and a movement of the lever 
first forces the tube onto the nipple at the left and then 
onto the nipple of the head at the right. 

The hinged split cylinder for mounting signal hose is 


Special air-operated, hinge vise used in applying hose- 
clamp bolts and nuts 


shown standing on end at the right of the picture. This 
is interchangeable with the holder for the air-hose tubing 
previously described. 

In front of the bench are located “Go” and “No Go” 
gauges on which the heads are tested before being 
mounted on the hose. 

An old air-brake cylinder is used to operate a press 
for applying clamps to air and signal hose. The hose 
clamp is pressed together by the points of the hinged 
vice, illustrated, the bolt and nut then being readily ap- 
plied and tightened. A regulator valve is placed in the 
air supply line to limit the pressure applied to the clamp. 
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Car Cleaners 
Utility Ladder 


HE ladder shown in the illustration is provided with 

a container at the top in which can be stored all of 

the equipment that an outside car cleaner requires in the 
performance of his duties. This is especially true of 


those car cleaners assigned to cleaning coach windows. 
Sponges, pumice and polishing cloths can be kept in the 


The box at the top of the ladder contains the 
cleaner’s supplies 


container and each car cleaner can distinguish his own 
equipment by identifying their ladder. 

Steel V-shaped supports are attached to the bottom of 
the ladder to prevent slipping. A piece of carpet or plush 
is applied to the top of the ladder, where it rests on the 
side of the car in order to prevent damage to the var- 
nish. i 


Portable Truck 
For Gas Tanks 


N the smaller rip tracks, where oxygen and acety- 
lene gas are not piped to outlets along the track, 
tanks must be used. Unless the rip track can boast of 


Rip track welding jobs are simplified by using this truck 


concrete between the track centers it is difficult if not im- 
possible for one man to push these tanks from car to car, 
regardless of the type of wheel with which his con- 
veyance is equipped. 

The average rip track consists of one or more long 
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tracks with a supply track between them. A four-wheel 
truck similar to the one shown in the photograph will 
make an ideal conveyance for the cutting torch operator. 
Usually it takes from two to four tanks of oxygen to 
use up one tank of acetylene gas. The truck in the illus- 
tration is fitted to carry two or more tanks of oxygen 
making it unnecessary for the operator to stop his work 
and change tanks at any time during his period of duty. 
He can also move the outfit from car to car without any 
assistance. 

Both the oxygen and acetylene tanks should be ele- 
vated at the top to prevent the liquid from escaping 
through the discharge valve and as shown this can be 
taken care of by cutting three or four crescents in a 
suitable size timber and bolting it to the floor of the 
truck. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Wages of Watchman Involved in 
Transfer of Lading 


CONX car 1505 containing casinghead gasoline was 
set back from the Denver & Rio Grande Western to the 
Union Pacific at Denver, Colo., September 4, 1931, be- 
cause of leaking contents. The car was set back by the 
chief joint inspector in error. Subsequently the car was 
moved by the issuance of a transfer order in favor of the 
Union Pacific and the chief joint inspector in his reply 


‘to a request for defect card protection wrote the Union 


Pacific in part as follows: “Transfer authority, which 
was issued to your company, is authority to bill the D. & 
R. G. W. for all expenses incurred in the transferring of 
this lading.” There was no insulated tank car available 
for immediate transfer of lading and the Union Pacific 
subsequently secured another insulated tank car, CONX 
1513, and transferred and forwarded the shipment on 
September 7, 1931. During the interval between Sep- 
tember 4, 1931, the date the car was set back and Sep- 
tember 7, 1931, the date the car was transferred and the 
shipment forwarded, the Union Pacific had an employee 
in constant attendance to watch the car and empty the 
vessels which had been placed to catch the gasoline leak- 
ing from the tank through the outlet valve, and in 
rendering its bill included a labor charge to cover the 
wages of employees engaged solely in watching this car. 
The D. & R. G. W. in its statement objected to the wages 
of the watchman while serving as a guard being included 
as a part of the direct labor cost for transferring the 
contents of the car, on the ground that such service is 
generally recognized as a necessary precaution to prevent 
explosion or fire damage to property ; therefore, a safety 
measure that would be taken by any railroad under sim- 
ilar circumstances and that such wages are usually 
charged to the proper account and considered a part of 
overhead expense. It further contended that while there 
is an I. C. C. rule in freight tariff No. 2 stating that a 
watchman should be used to guard leaky tank cars while 
under load, at the same time the I. C. C. classification 
of accounts lists wages of watchmen and policemen as 
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chargeable to shop expense. The Union Pacific in its 
statement pointed out the fact that there being no other 
suitable car in that district for loading at the time, it 
was necessary, by reason of the condition of the leak, 
to place in constant attendance someone competent to 
handle the situation if the leaks became worse, to empty 
the vessels and prevent loss of contents as far as pos- 
sible, as well as to warn and guard against the hazard 
of fire and explosion. Under the circumstances the 
Union Pacific believed that it was unreasonable to assess 
it for the expense involved as the result of an error made 
by the D. & R. G. W. in setting back the car. 

The Arbitration Committee, in a decision rendered No- 
vember 4, 1932, said that:. “Interchange inspection of 
CONX tank car 1505 moving from the Union Pacific to 
the Denver & Rio Grande Western showed no leaky 
condition. Inasmuch as car was returned in error to 
the Union Pacific because of a leak and A. R. A. trans- 
fer authority against the D. & R. G. W. was accepted 
by the Union Pacific without any agreement as to addi- 
tional expense for policing the car, the charge should be 
confined to the direct actual labor and material expense 
of transferring the commodities, plus 25 per cent, in ac- 
cordance with section (g) of Rule 2."—Case No. 1712, 
Denver & Rio Grande Western vs. Union Pacific. 


Settlement for 
Destroyed Car 


Atlanta, Birmingham & Coast car No. 30148 was 
damaged March 14, 1929, in an accident on the Nor- 
folk Southern. The A. B. & C. claimed that the Nor- 
folk Southern should pay for the rebuilt value of this 
car while the Norfolk Southern claimed that it should 
pay only for the value of the car as originally built. On 
April 8, 1929, the Norfolk Southern, in advising that 
the A. B. & C. car had been damaged, requested de- 
preciated value statement covering the car. The A. B. 
& C. showed a depreciated value of the car in question 
as originally built of $339.11, with a notation to the 
effect that “If it is definitely decided in their favor by 
the A. R. A. concerning the rebuilt value of the above 
car under statement No. 1 A. R. A. Rules revised 1927, 
effective July 1, 1928, we reserve the right to bill for 
the difference,” after which the A. B. & C. furnished a 
depreciated valuation statement in amount of $860.11 
that would be billed to the Norfolk Southern pro- 
vided this class of car were recognized by the A. R. A. 
as rebuilt. Under date of April 25, 1929, the Norfolk 
Southern advised that no decision concerning this car 
could-be made at that time and knowing that some time 
might elapse before a decision based upon information 
furnished to the A. R. A. and the I. C. C. could be 
made the A. B. & C. wrote to the Norfolk Southern in 
part as follows: “We have practically withdrawn our 
request from the A. R. A. for rebuilt value of this 
class of equipment and unless they arbitrarily decided 
that the car should be classified as rebuilt, then the 
original value as shown in my letter of April 11 will 
stand.” The Norfolk Southern stated that it felt that 
it was optional with the car owner to render a bill in 
amount of $339.11 in full and final settlement for the 
car as of date originally built, agree to the car being 
restored to service at an estimated cost of $450, or 
hold the matter in abeyance pending a decision of the 
A. R. A. as to the rebuilt value, which decision was not 
rendered for more than two years. The bill was ren- 
dered for $339.11, payment made and the matter con- 
sidered closed. However, on July 24, 1931, another bill 
was made for $521 covering the difference in the value 
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of the car as between the date originally built and the 
date of rebuilding, payment of which was declined. 

The Arbitration Committee on November 4, 1932, 
rendered the following decision: “When the Atlanta, 
Birmingham & Coast, as the car owner, advised the 
Norfolk Southern what the settlement would total 
($860.11) in case the car was recognized by the Ameri- 
can Railway Association as entitled to settlement on 
rebuilt car basis, the Norfolk Southern replied that it 
would be necessary to await the decision of the As- 
sociation regarding claim for rebuilt recognition before 
it could determine on settlement. The car owner then 
advised the Norfolk Southern it had practically with- 
drawn its request for A. R. A. rebuilt car recognition 
and urged that the bill be authorized in amount of 
$339.11, in settlement on basis of original date built. In 
response thereto the Norfolk Southern authorized bill 
for $339.11, stating that same was in view of owner’s 
withdrawal of rebuilt claim and on the basis the matter 
would be considered closed on payment of said amount. 
In view of car owner’s acceptance of settlement for 
$339.11, under the condition stipulated, the contention 
of the Norfolk Southern is sustained.”—Case No. 1714, 
Atlanta, Birmingham & Coast vs. Norfolk Southern. 


Responsibility for 
Betterment Charge on Wheels 


The Kansas City Southern applied one pair of 
second-hand wheels to Texas & New Orleans car 51354 
at Kansas City, Mo., June 8, 1931, because of a cut 
journal and rendered a “no bill” charge to cover. The 
Chicago, Burlington & Quincy removed these wheels at 
St. Joseph on November 30, 1931, and applied new 
wheels in making the repair and rendered a wheel 
material charge of $13.80 to cover the value of the 
two new wheels applied, less credit for two second- 
hand wheels removed. The C. B. & Q. also rendered 
a labor charge of 5.8 hr., and a material charge of 
$2.86 for two new solid 10-in. journal bearings and two 
pounds of wrought iron for four new bottom-rod car- 
rier-bracket bolts. The T. & N. O., using the C. B. 
& Q. billing repair car as joint evidence of wrong 
repairs in accordance with Rule 90, forwarded it to 
the K. C. S. with its billing repair card and requested 
a defect card to cover wrong repairs in accordance with 
third paragraph of Rule 80, or, if preferred, K. C. S. 
counterbilling authority to offset the C. B. & Q. charges. 
The K. C. S. furnished counterbilling authority in 
amount of $9.34 to cancel a labor charge of 5.8 hr. and 
a material charge of $2.86, and declined to cancel the 
wheel material charge of $13.80 as requested by the 
T. & N. O. The K. C. S. contended that it had ful- 
filled its obligation in furnishing counterbill to offset the 
C. B. & Q. charge for the labor, brasses and bracket 
bolts, but declined to issue a counterbill for the better- 
ment of the wheels on the ground that it should not 
be responsible for a betterment charge, as in the case 
of the new wheels, from which the car owner would 
receive full benefit. The T. & N. O. contended that 
the wheels being removed by an intermediate road, the 
K. C. S. should issue counterbilling authority to cancel 
all charges rendered by the C. B. & Q. in accordance 
with Interpretation 14, Rule 98. 

The Arbitration Committee in its decision rendered 
November 4, 1932 ruled that: “The K. C. S. is re- 
sponsible for the betterment charge in accordance with 
the first sentence, second paragraph of the answer to 
Interpretation No. 14 of Rule 98.” —Case No. 1713, 
Kansas City Southern vs. Texas & New Orleans. 
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In the 


Back Shop and Enginehouse 


Testing Rail 
Motor Car Engines 


N the overhauling of gasoline engines used in rail 

motor cars it is necessary to use several types of 
gages and devices for testing the accuracy of the repair 
work that has been done on the parts of the engine. 
One of the illustrations accompanying this article shows 
a cam shaft with blocks and gages designed to check 
the alinement of the shaft and the slope of the cam 
faces. The V blocks B and C are placed on an accurate 
surface plate. One of the tool-steel blocks, C, is milled 
with a 60-deg. V to fit the circular portion of the cam 


Leaking water jackets or valves are detected with this 
device 


under which it is placed while the other block, B, fits 
the angle of the cam. Cam surface varia‘ions between 
corresponding cams on opposite ends of the shaft may 
be readily checked by the use of these blocks preventing 
the possibility of worn cam surfaces being overlooked 
and the shaft re-assembled in the engine with a con- 
sequent loss of power. The gage D is milled so that 
when it is held against the side of the block C the gage 
surface of D fits against the flat of the cam. The use 
of these three tools in combination permit the complete 
checking of a cam shaft. 

The other illustration shows a sectional cylinder head 
being tested for water-jacket leaks in a shop-made test- 
ing device. The cylinder head is placed in the testing 
press and a steel plate with a rubber gasket is placed 
on top of the cylinder head and the press tightened down 
making a perfect seal. The steel plate is bored out to 
cylinder diameter permitting inspection of the combustion 
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chamber surfaces at the same time. Air under about 30 
Ib. pressure is forced into the water jacket through the 
discharge port after the head is painted with soap suds. 
Any leak will of course show bubbles. This apparatus 
is also used for testing out the tightness of the valves in 
the seats by blocking off the intake and exhaust ports 


Fixtures for gaging the relation of cams 


and running two pieces of rubber hose from these ports 
to a container of water. Air is forced in the spark plug 
holes at 90 Ib. pressure and any air escaping by the 
valves will pass through the hose and be shown by the 
bubbles escaping through the water. The wood blocks 
shown are used as spacers to allow more room for in- 
spection. 


Re-railing a 
Locomotive 


HE illustration shows a modern 4-6-4 type locomo- 
tive of the Chicago, Burlington & Quincy which was 
derailed in the Chicago district and then put back onto 
the tracks again by means of special jacks, using air sup- 
plied from the locomotive reservoirs. 
This locomctive, weighing 210,000 Ib. on the drivers, 
was derailed on a curve, all driving wheels and trailer 


Re-railing a locomotive with air jacks 


wheels leaving the track. To have put the locomotive 
back on the track again with an ordinary re-railer would 
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have necessitated pulling the locomotive either forward 
or backward over the re-railers, with the result that con- 
siderable damage would probably have occurred to the 
track structure and possibly to the locomotive itself be- 
fore it was finally returned to the rails. 

At the Western Avenue enginehouse of the Burling- 
ton, two Duff-Norton 75-ton power-operated jacks were 
available, having pneumatic motors permanently built 
into the jack structures and operated with compressed 
air. By properly placing the jacks and coupling them 
through a suitable hose to the air reservoirs, one pair of 
wheels was raised at a time so that the track could be 
built up under them. By handling the re-railing opera- 
tion in this way, any possible additional damage to the 
locomotive and to the track was avoided. 


Tightening Spring Bands— 
Removing Saddle Bolts* 


OCOMOTIVE driving spring bands are closely 

watched by good inspectors. Loose bands permit 
the spring leaves to work sidewise, out of proper posi- 
tion, which results in broken leaves. Naturally, this 
necessitates the removal and replacement of the broken 
leaves, sometimes holding the locomotive out of service 
for several hours on this account. It is always a good 


precautionary measure against broken spring leaves to 
maintain the bands in tight condition. 
The usual procedure followed in tightening loose 


Drawing of spring showing where band should be heated 
for tightening 


bands is to remove the spring from the locomotive and 
transfer it to the blacksmith shop. Here the band, 
usually made of wrought iron, is taken off the spring 
and heated in the blacksmith forge fire. When raised 
to proper temperature, the band is forged to reduce 
slightly the height of the opening for the spring leaves. 
While still hot, the band is put back in position on the 
spring leaves and cooled rapidly with compressed air 
or water. Rapid cooling is essential to prevent deep 
heat penetration in the spring leaves, which would 
damage their temper. Compressed air is the best cool- 
ing agent but water may be substituted where care- 
fully applied. The contraction of the band in cooling 
enables it to hold the spring leaves tightly again. 

An improved method of tightening spring bands has 


* From an article by F. L. Huggins, Air Reduction Sales Company, 
New York, published in the June issue of Industry and Welding. 
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been developed, in which the heating is accomplished 
with oxyacetylene torches. After removal from the 
locomotive, the spring is placed under a hydraulic ham- 
mer, with the hammer head brought down firmly on the 
top of the band, holding it in position under pressure. 
The spring leaves are not removed from the band. Two 
welding torches with the largest tips available are then 
put to work simultaneously on either side of the band, 
heating two horizontal strips about 2 in. wide all the 
way across the band at the center, as shown in the 
accompanying illustration. When the strips are heated 
to a bright red color, the band is administered a few 
light blows with the hammer. This upsets the band 
metal in the heated area and shoriens it. As the heated 
strips contract in cooling, the band grips the spring 
leaves tightly. 

Here again precaution must be taken to prevent the 
heat from penetrating deeply into the spring leaves. 
This is accomplished by using large tips to heat the 
strips on the band as quickly as possible and by cooling 
immediately after hammering, with compressed air or 
water used sparingly. 

The table of comparative cost data shows that the 


saving in time is the most attractive feature of the 
Comparative Costs of Two Methods of Tightening 
Spring Bands 
OXYACETYLENE METHOD 
Labor: 
2 Operators, !/« hr. ea. at 572 succes cess cond esas pa edevee vs $ .24 
Material: 
Oxygen, 30 cu. ft. at $1.00 ......... .. ae ty. wy Mt Sau .30 
Acetylene, 30 cu. ft. at $2.50 ...... Bourne ok ‘ din? aS 
Total sara euE diets arte BN Sate ay eG ncaa ag hae VE ae have RR $1.29 


Force METHOD 


1 Blacksmith, 2% hrs. at .72 00... cece ec c cece eee cee ee eee ence $1.80 
1 Helper, 2% hrs. at 050 aeaea Ea Gate ekki eaten eae a 


Total, forge method 
Total, oxyacetylene method 


Saving, oxyacetylene .......... 


oxyacetylene method, but it also does the work at less 
than half the cost of the forge method. 


Method of Removing Locomotive Saddle Bolts 


Another operation that oftentimes bothers the shop 
engineer is the removal of saddle bolts. Work done in 
the railroad field will serve to simplify this operation 
in the average shop. 

In making running, light or general repairs to loco- 
motives, it is often necessary to remove cylinder saddle 
bolts. On running repairs, broken saddle bolts are 
renewed. On light repairs, a section of smoke box may 
be replaced or perhaps an entirely new one installed, 
requiring the renewal of part or all of the cylinder 
saddle bolts. When general repairs are made to a loco- 
motive, in some of the large modern shops the boiler 
is entirely removed from the frame and transferred to 
the boiler shop for necessary repairs, in which case all 
cylinder saddle bolts have to be replaced. In any of these 
cases, the removal and replacement of these cylinder 
saddle bolts is a difficult task. 

Three methods are commonly employed for removing 
locomotive saddle bolts; (1) by stretching the bolts, 
(2) by using the standard oxyacetylene cutting torch 
and (3) by a combination of oxyacetylene cutting and 
oxygen lancing. 

To stretch the bolts, the nuts are tightened down until 
the metal is actually stretched, thus reducing the diam- 
eter of the shank and making the removal ofthe bolt 
from the hole comparatively easy. This metho 
considerable time, however, and is expensive. 5, 

By the cutting-torch method, the heads and.s. 


A 


the bolts are burned off, after which the shanks of the 
bolts are burned out of the holes, using a standard 
cutting tip. An experienced operator can burn out 
the shanks successfully by this method, but inexperienced 
operators may destroy many cutting tips and waste 
much time and gas in attempting to practice it. 

The most economical and by far the quickest method 
is the one utilizing both the cutting torch and the 
lance. By this method, only the bolt heads are burned 
off, from the cylinder side, using a standard cutting tip. 
A welding torch is then employed to heat one of the 
bolt shanks sufficiently for the lance to begin operation. 
ge than a minute is required for the lance to remove 
a bolt. 

A very simple type of lance, which has proven itself 
efficient for the work is used as a cutting torch at- 
tachment. It consists of a 1⁄4-in. standard pipe coupling, 
brazed to a cutting tip nut, and a 14-in length of %4-in. 
pipe threaded at one end to screw into coupling. A 
spark plug gasket is used on the tip nut, to prevent leak- 
ing of oxygen when the nut is screwed firmly in the 
cutting torch head. 

The lance is operated with approximately 40 1b. per 
sq. in. oxygen pressure and removes the saddle bolts 
quickly. About 12 in. of the %4-in. pipe is consumed in 
removing each bolt, the remainder being rejected and 
replaced with a new 14-in. length in a few seconds. 
Hence, as many lengths of pipe should be provided for 
a job as there are saddle bolts to be removed. 

A comparison of costs between the oxygen lance and 


stretching methods is given in one of the tables. It is 
Comparative Costs of Two Methods of Removing 
Saddle Bolts 
Oxycen Lance METHOD 

Labor: 
T Operator; 34 Bro M 270 « dla xislecglaasaicterapfaalalea's,atalelayaleiatiadadacrs $ .35 
1. -Helper,,"34. rss at £50 naiera sota main N ae Ghodee date aia ses 25 
Tatal eh onu eRe sR STS Drie Pas tena ber Abas aes Pan $ .60 

Material: 
Cen 0 ea Raak $100: anaa << a S $1.00 
Acetylene; I0 on. ft: at $2.60) ananas hna wa aine a sar .26 
M-int. Pipe: ae e at S a EAA RoE PE G .84 
Total, aenea aar NA A alia EENEN a EN ea 2.10 
Total ‘labor ‘and materini zeien sirarna a n ean 2.70 
STRETCHING METHOD 

Labor: 
E E E ‘br E a EVE N VAE A E AAE T E $7.00 
k Helpers 10r hi aE A or E E ore een 5.00 
Total, stretching method) <.5252th<0 d.cacssacaaeisetdweu $12.00 
Total, <Jance:method eoit Ina des. PS O28" ose earner g Bar iva, 2:70 
Saving by lance method sacres ou cscccceeee coves $9.30 


evident that the oxygen lance method is by far the 
quicker and cheaper of the two. The idea is, of course, 
not restricted to the removal of locomotive cylinder 
saddle bolts, but can be used to advantage for many 
similar applications. 


A Brass Lathe 
Attachment 
By R. B. Loveland 


ERE is an attachment made to slip on the brass 
lathe carriage in place of the tool post. It is used 
for milling square ends on small valve stems. 

It consists of a T-section of steel with a collet chuck, 
and a latch to lock it in positions of 90 degrees, with 
different size spring collets for the various sizes of valve 
stems. The stop for setting the stems so that each will 


t4 project the same distance from the collet is arranged 
wa With a cam which automatically swings it out of the 
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way of the cutters; also a stop on the cross slide of the 
lathe makes it possible for each valve stem to be milled 
back the same distance. An arbor is fitted to the lathe 
spindle to receive two side milling cutters with a spacer 


Square ends on small stems may be quickly milled with 
this fixture 


between them to correspond to the size of the square 
required. 

The illustration shows a valve stem put into the collet 
up to the stop and tightened. The stem is then milled 
by moving the work into the cutters while the setting 
stop is automatically swung out of the way of the cutters. 


Protecting 
Cab Lettering 


HE shield shown in the illustration will protect the 
lettering on locomotive cabs until it is sufficiently 
dry to permit workmen to brush against it while per- 


The lattice frame protects the lettering until it dries 


forming other work around the cab. 

A latticed frame constructed from yellow pine or 
other light weight material can be made in suitable length 
to extend about 12 in., over each side of the lettering 
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and of sufficient width to protect both the top and bottom 
of the lettering. A piece of 3/16 in. by 34 in. iron is 
fastened to each side of the frame and extends upward 
sufficient length to hang over the side hand rail or gutter 
of the cab roof. 

The latticed frame permits air to circulate around the 
lettering and will not deter drying. It also permits the 
number to be visible. 


Driving-Wheel 
Moving Device 


HE illustrations show a device which has demon- 

strated unusual merit in the safe movement of 
heavy driving wheels by rolling them along the tracks 
from one shop department to another. As a matter of 
fact, the device can also be used for rolling wheels over 
a plank, concrete, or other hard roadway, using the 
power of an electric crane truck and thus avoiding the 
hazard of manual rolling. With the larger power now in 
use and heavy counterbalance, the job of rolling driving 
wheels, as now handled at many shops and engine ter- 


Former method of rolling driving wheels by manual labor 


minals, constitutes unusually heavy labor on the part of 
several men. More or less time is lost in assembling the 
gang to roll the wheels. The actual rolling is accom- 


Safety yoke attached to the crane boom and coupled to 
the driving axle ready to roll the wheels 


plished with difficulty and additional time is required for 
the men to get back to their other work. But most im- 
portant of all, from a safety standpoint, is the fact that 
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the unbalanced wheels, after starting to roll, may get 
out of control and, in making a partial revolution, dam- 
age some other piece of equipment or injure workmen 
who may be standing in the way. This has happened 
many times. 

Positive control of the rolling of the driving wheels 
and the elimination of all manual labor in connection 
therewith is provided by means of a device recently de- 
veloped by Barry Glen, general enginehouse foreman 
of the Chicago, Milwaukee, St. Paul & Pacific, at Miles 
City, Mont. This device consists of a yoke, formed as 
shown in the illustration and attached to the end of the 
electric crane truck boom. This yoke is made of stock, 
approximately 7% in. by 4 in., bent at the ends in two 
half-circles to fit the driving-axle center and equipped 
with slots to receive two straight steel keys located so 


Safety yoke and electric crane truck as used for rolling 
driving wheels—Close-up view showing yoke details 


as to hold the axle in the yoke with just a small amount 
of play. These keys are equipped with handles for their 
ready insertion and removal. The yoke is also designed 
to be easily bolted to or removed from the boom. 

To use this device, all that is necessary is to attach it 
to the crane boom, move the truck until the yoke fits 
over the center of the driving axle, apply the keys and 
the wheels can then be rolled under the control of the 
truck operator, thereby making a hazardous job entirely 
safe. In addition, a labor saving of about 6 to 1 is 
secured. 


RAILROAD UNEMPLOYMENT RELIEVED.—Four hundred railroad 
men in Los Angeles, Cal., went back to “work” recently as the 
result of an ambitious production policy by Fox Films. The 
men, including locomotive engineers, machinists and shop hands— 
more than 100 of whom had been out of work for months— 
were hired to man the Union Pacific shops, which served as a 
location for the filming of a new moving picture, “The 
Power and the Glory.” Each man was paid his union wage 
in the pursuit, by Director William K. Howard, of authenticity 
and business-like activity in the U. P. shops. The railroad 
men, made “extras” for the occasion, were obtained through 
the agency of the Union Pacific. Each man was assigned a 
duty by regular shop foremen. Many of the 100 or so who 
hadn't worked in months, it is needless to say, were more than 
glad to get the money paid them by the movie company. After 
first “shooting” a scene of the shops in full operation, Howard 
directed a vivid strike scene, utilizing his “extras” and the cast 
of principals headed by Spencer Tracy and Colleen Moore. 
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Floor Type Horizontal Boring 
Drilling and Milling Machine 


HE Giddings & Lewis Machine Company, Fond 

du Lac, Wis., has recently added a horizontal bor- 
ing machine designated as the G. & L. No. 35F to its 
line of high-power precision horizontal boring, drilling 
and milling machines. One of its outstanding features 
is the two spindle idea providing a main spindle of 3% 
in. diameter running at speeds up to 500 r.p.m. and a 
high-speed auxiliary spindle with a speed range up to 
1,500 r.p.m. The high-speed auxiliary spindle permits 
the drilling or boring of even the smallest holes or using 
the smallest end mills, with a degree of efficiency equal 
to that obtainable with single-purpose equipment. The 
lower-speed main spindle used for larger boring, milling 
and drilling operations is carried by independent bear- 
ings so that the original precision alinement is not im- 
paired. Each spindle has 36 speeds and 18 feeds ar- 
ranged in geometric progression. All speed changes are 
accomplished by means of sliding gears and jaw clutches 
through three levers located at the front of the head. 
A selector lever permits the engagement of one or the 
other spindle. This same lever also controls the applica- 
tion of the feed to either spindle. The 18 feeds are 
controlled through two levers with a third for direction. 
Slow hand feed is applicable to either spindle through 
a hand wheel at the front of the head. An automatic trip 
is also provided for throwing out the feed at any pre- 
determined depth within 6 in. spindle travel. Pick-off 
gears are incorporated in the feed train so that prac- 
tically any range of feeds or any particular feed is 
obtainable. 


Double spindles are a special feature of this machine 


A separate milling feed unit for 18 feeds with di- 
rectional control is built into the spindle head, permitting 
the head to feed up or down on the column, or the 
column to feed back and forth on the runway, in the 
same direction as the respective lever 13 shifted, either 
by feed or rapid traverse. The speeds and feeds apply- 
ing at any time to spindle or milling units are shown on 
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direct-reading dials. 
provided. 

Powerful clamping arrangements are provided for 
clamping the spindle head to the column and the column 
to the runway. The operation of the entire machine 
is conveniently controlled by the operator standing on 
a telescoping platform. All parts are automatically 
lubricated. 

The motor is placed at the bottom of the column on an 
adjustable bracket. Bails are provided at the top of 


Hand feed adjustment is also 


the column so the machine can be moved wherever 


needed. 

The entire machine is equipped with anti-friction bear- 
ings. It can be furnished with a maximum vertical 
travel of spindle head on the column of 96 in. and a 
horizontal travel of column on runway to meet require- 
ments. Safety trips are provided at the end of each 
travel. 

Directional control, which removes all doubt as to 
the engagement of the proper unit in the right direction, 
rotary controls for speeds and feeds as indicated on the 
direct reading dials, a positive safety device for every 
unit, all combine to reduce the mental and physical 
fatigue of the operator to a minimum. 


Truing Tool for 
Wheel Dressing 


HE Carboloy Company, Inc., Detroit, Mich., has 
recently announced the development of a new grade, 
Grade 300, to supplement the two present grades of 
diamond-impregnated truing tools for finish dressing. 
With the addition of this new grade, the line of Car- 
boloy truing tools now covers practically the entire range 
of finish dressing jobs. Each of the grades contains a 
specific type of diamond with Grade 300 having the 
best quality stones to accommodate the more difficult 
dressing jobs. 
A further development is the sub-division of each 
grade into three groups based on the mesh size of the 
diamond particles used. These are classified as follows: 


Mesh Sizes of Stones 


Fine Medium Coarse 
Grade 100 ...........2.- 101 102 103 
Grade 200 ......--.....- 201 202 203 
Hale 300 vi sicrecss sas 301 302 303 


This choice of mesh sizes considerably increases the 
range of work which can be done by any one particular 
grade and in many cases enables the user successfully 
to apply a lower-priced grade than would be possible 
were only one mesh size available. Similarly, the three 
grades of stones now available’ offer opportunities for 
economies as the user may select the exact grade most 
suitable for his work, eliminating the necessity of pur- 
chasing more expensive stones when less costly ones 
will do the job satisfactorily. 


New BEsLERS IN TRANSPORTATION.—That the interest of Bes- 
lers in transportation continues unabated in a third generation 
is indicated in reports from Oakland, Calif., where the first 
successful flight in the history of aviation by a high-pressure 
steam-propelled motor was recently accomplished by William J. 
and George D. Besler, sons of W. G. Besler, chairman of the 
board of the Central of New Jersey. The Besler brothers 
developed the high-pressure steam motor which was used and 
which, it is stated, had previously been used successfully in 
automobiles and rail cars. A feature of the motor is its silent 
operation, since, the report of the flight stated, William Besler 
could be heard plainly as he spoke to the crowd from an altitude 
of about 100 ft. 
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Among the 
Clubs and Associations 


SMOKE PREVENTION AssocIaTION.—One 
of the features of the twenty-seventh an- 
nual convention of the Smoke Prevention 
Association, held at Chicago, June 20 to 
23, inclusive, was a two-day railroad ses- 
sion. At the conclusion of its technical 
sessions, the association elected the follow- 
ing officers for the ensuing year: Presi- 
dent, F. E. Trumbull, chief smoke inspec- 
tor, Buffalo, N. Y.; first vice-president, 
L. G. Plant, president, Railway Engineering 
Equipment Company, Chicago ; second vice- 
president, J. P. Morris, master mechanic, 
Atchison, Topeka & Santa Fe, Chicago; 
secretary-treasurer, F. A. Chambers, dep- 
uty smoke inspector, Department of Smoke 
Abatement and Inspection, Chicago. 


New York Ratroap Cius.—More than 
500 members and guests of the New York 
Railroad Club attended the Club’s annual 
outing on June 29 at the Westchester Coun- 
try Club, Rye, N. Y. The program of 
events, getting under way at 10 a.m. with 
a golf tournament in which there were 256 
entrants, continued throughout the day to 
a closing at the evening’s get-together din- 
ner at which trophies and prizes were 
awarded. The Johns-Manville foursome, 
composed of R. P. Townsend, C. A. Hodg- 
man, L. R. Hoff and P. D. Mallay, won 
the team match for the third time and 
thus obtained permanent possession of the 
club trophy. L. M. O'Neill was this year’s 
winner of the Brady cup for low net score 
of all classes. This Brady cup must be 
won twice by the same player before it 
can be permanently retained. 


Furr AssocraTION.—At a meeting in 
Chicago on June 16, called for the purpose 
of electing officers, the International Rail- 
way Fuel Association elected the following 
for 1933-1934: President, J. M. Nicholson, 
master mechanic of the Atchison, Topeka 
& Santa Fe, Slaton, Tex.; vice-presidents, 
W. G. Black, vice-president of the Chesa- 
peake & Ohio, Cleveland, Ohio; C. I. 
Evans, chief fuel supervisor of the Mis- 
souri-Kansas-Texas, Parsons, Kan.: and 
L. P. Michael, chief mechanical engineer 
of the Chicago & North Western, Chicago; 
and secretary-treasurer, T. Duff Smith, 
Chicago. [The Executive committee elected 
consists of: C. H. Dyson, fuel agent of 
the Baltimore & Ohio, Baltimore, Md.: 
T. C. Hudson, general superintendent of 
the Canadian National, Toronto, Ont.; W. 
J. Tapp, fuel supervisor of the Denver & 
Rio Grande Western, Denver, Colo.; J. D. 
Clark, chief fuel supervisor of the Chesa- 
peake & Ohio, Richmond, Va.; L. E. Dix, 
fuel supervisor of the Texas & Pacific, 
Dallas, Tex.; C. Roberts, assistant road 
foreman of engines of the Pennsylvania, 
Philadelphia, Pa.; C. T. Winkless, fuel 
engineer of the Chicago, Burlington & 
Quincy, Chicago; J. G. Crawford, fuel 
engineer of the Chicago, Burlington & 
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Quincy, Chicago; J. R. Jackson, engineer 
of tests of the Missouri Pacific, St. Louis, 
Mo.; G. Likert, fuel engineer of the 
Union Pacific, Omaha, Neb.; and W. J. 
Overmire, fuel engineer of the Cleveland, 
Cincinnati, Chicago & St. Louis, Indian- 
apolis, Ind. {The Advisory committee 
elected consists of: P. E. Bast, fuel en- 
gineer of the Delaware & Hudson, Albany, 
N. Y.; E. E. Chapman, engineer of tests 
of the Atchison, Topeka & Santa Fe, 
Topeka, Kan.; J. N. Clark of the Southern 
Pacific, San Francisco, Cal.; R. Collett, 
fuel agent of the St. Louis-San Francisco, 
St. Louis, Mo.; M. A. Daly, chief fuel 
supervisor of the Northern Pacific, Seattle, 
Wash.; J. E. Davenport, assistant to vice- 
president of the New York Central, New 
York; J. B. Hurley, general road foreman 
of engines and fuel service of the Wabash, 
Decatur, Ill.; and T. Duff Smith of Chi- 
cago. 


Directory 


The following list gives names of secretaries, 
dates of next or regular meetings and places of 
merting of mechanical associations and railroad 
clubs: 

Arr-Brake AssociaTIoN.—T. L. Burton, Room 
2205, 150 Broadway, New York. 

Attrep RarLwaY SurrLY Assocration.—F. W. 
Venton, Crane Company, Chicago. 

AMERICAN RaiLway ASSOCIATION.,—Division V. 
——Mecnanicat.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—Eoguipment PAINTING Sec- 
TION.—V. R. Hawthorne, Chicago. 

Division VI.—PurcHases AND Stores.— 

J. Farrell, 30 Vesey street, New York. 

Division I.—Sargty Section.—J. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Diviston.— 

. A. Buch, Seventeenth and H streets, 
Washington, 

American RarLway Toor Foremen’s Associa- 
TIOoN.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

American SOCIETY oF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rattroap Diviston.—Marion B. Richard- 
son, Room 332, 30 Church street, New York, 

Macuine Suop Practice Division. —R. 
E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Materiacs_Hanpting Division.—M. f 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way. New York. 

Ort anp Gas Power Division.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuers Diviston.--W, G. Christy, Depart- 
ment of Health Regulation, Court House. 
Jersey City, N. J. 

AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. 
Eiseman, 7016 Euclid avenue, Cleveland, 


io. 
AMERICAN SOCIETY For TESTING MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 


delphia, Pa. 
AMERICAN WextpInc Socrety.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 


York. 

Assccration of RarLway ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. Room 
411, C. & N. W. Station, Chicago, Ill. 

Canapian Rartway CLUuB.—C. R. Crook, 2276 
Wilson avenue. Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal. Que. 

Car DEPARTMENT OFFICERS ASSOCIATION. —A, S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 


Car ForemEN’'s Association or Curcaco.—G. K’ 


Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in erch 
month except June, July and August, Atıdi- 
torium Hotel, Chicago, IL 

Car ForemMen’s AssocIaTION oF Omana, Council 


Bluffs and South Omaha _Interchange.—Geo. 
Kriegler,,car foreman, Chicago, Burlington 
& Guiney, „Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Central Raitway CLuB or Burraro.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler. Buffalo. 


Cuevecann RarLway CLus.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
une, 


ing second Monday each month, except 

uly and August, at the Auditorium Hotel, 

ast Sixth and St. Clair avenue, Cleveland. 

Eastern Car Foremen’s Association. —E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION Assocration.—R. 

Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 

at ie m., Noon-day luncheon, 12:15 p. m. 

for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RAiLRoaD MASTER BLACKSMITH'S 
Assoctation,—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWAY UEL Assoc1aTIon.— 
Gii Smith, 1660 Old Colony building. 

i 


cago. } 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S 
Association.—William_ Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

Master BOILERMAKER’S ASSOCIATION. —A. F. 

Stiglmeier, secretary, 29 Parkwood street. 

bany, N. Y. 

New Enciann Rattroan Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September, 
Hotel Statler, Boston. 

New York Rairroan CLusB.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
Street, New York. 

Nortuwest Car Men’s Assocratiox.—E. N. 
Myers. chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 
June, July and, August, at Minnesota 

ransfer Y. M. C. A. Gymnasium building, 
St. Paul. 

Pacrric Rattway CLus.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway Business Association.—P. H. Middle- 
ton (Treas. and Asst. Sec.), First National 
Bank building, Chicago. 

Rattway Car Men's CLUB oF PEORIA AND PEKIN. 
—C. L. Roberts, R. F. D. 5, Peoria, Il. 
Rattway CLUB oF PittssurcH.——J. D. Conway, 

1841 Oliver building, Pittsburgh, Pa. egu- 
lar meèting_ fourth Thursday in month. ex- 
cept June, July and August, Ft. Pitt Hotel, 

Pittsburgh, Pa. i 

RarLway Fire Protection Ayssocration.—R. R. 
Hackett, Baltimore & Opio, Baltimore, Md. 
Annual meeting October 17-18, Hotel 
Stevens, Chicago. 

Rattway SurpLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts. 
burgh, Pa. Meets with ‘Mechanical Division 
and Purchases and Stores Division, Ameri- 
can Railway Association; 

SOUTHERN ann SOUTHWESTERN RatLway CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, May. July. September” and 
November. Annual meeting, third Thursday 
in November, Ansley Hotel, Atlanta. Ga. 

Suppry Mewx’s Association.—E. H. Hancock, 
treasurer. Louisville Varnish Company. Louis- 
ville, Ky. Meets with Equipment Painting 
Section, Mechanical Division American 
Railway Association. ; 

Toronto Rattway Cius.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and August. 

TRAVELING EnGinrer’s Association.—W. . 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. E 

Western Raitway CLuB.—J. H. Nash, 1101 
Peoples Gas building, Chicago. Regular 
meetings third Monday in each month ex- 
cept June, July, August and September. 
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Tue Cuicaco Great WESTERN has or- 
dered 500 steel box cars of 50 tons’ capacity 
from the Pullman Car & Manufacturing 
Corporation. 


Tue Cuicaco, BURLINGTON & QuINcy 
has recalled to work a total of 375 men 
at its Havelock shops for a period of at 
least four weeks. 


Tue SouTHERN Paciric has placed 2,952 
shopmen on a five-day week basis instead 
of the three-day week basis that has pre- 
vailed during the last two years. 


C. B. & Q. Orders Streamlined 
Train 

Tue Cuicaco, BURLINGTON & Quincy 
has given an order to the Edward G. Budd 
Manufacturing Company for a high speed 
three-car articulated streamlined train. The 
new train is to have a top speed of 120 
m.p.h. It will be air-conditioned with me- 
chanical refrigeration and will be operated 
at one-third the cost of steam transporta- 
tion. The motive power will be supplied 
by a 600-hp. Winton Engine Corporation, 
2-cycle Diesel engine, a development of the 
General Motors Corporation of which the 
Winton Company is a subsidiary. The 
body of the car will be constructed entirely 
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age steam train of like capacity. It is 
planned to use this train on long passenger 
trips across the western plains. Tentative 
plans call for its operation between Den- 
ver and Chicago. 


Effective Date of Power Reverse 
Gear Order Postponed 


THE INTERSTATE COMMERCE COMMISSION 
has issued an order postponing the effective 
date of its order of January 3, requiring 
the installation of power reverse gear cn 
locomotives, for 30 days after the entry of 
an order by the federal district court for 
the northern district of Ohio in the pro- 
ceedings in which the railroads have sought 
to have the order enjoined. The postpone- 
ment was made at the request of the court 
after the commission had denied a petition 
of the railroads. 


Use of Air-Conditioned and Air- 
Cooled Cars Increasing 


THE PENNSYLVANIA is operating air- 
conditioned coaches, dining cars, and 
parlor cars in its New York-Washington 
service. For this purpose special air-con- 
ditioning apparatus has been installed in 
91 additional cars which have been assigned 
to this service. They consist of 35 coaches, 
17 smoking cars, 34 parlor cars and 5 
dining cars. Sleeping cars are being pre- 
cooled at all of the Pennsylvania’s prin- 
cipal terminals, the same as was done last 
summer. 

All passenger trains in the New York- 
Philadelphia service of the Pennsylvania 
also are to be made up with air-conditioned 
coaches, parlor cars and diners as early as 
possible. Its Altoona works has already 
started assembling the necessary materials, 
and the Pullman Company has begun to 
equip in a similar manner the necessary 
additional parlor-lounge cars and parlor 


air-cooled lounge cars in service on Texas 
Special trains No. 1 and No. 2 between 
St. Louis, Mo., Dallas, Tex., Ft. Worth 
and San Antonio. Each of these was re- 
built and equipped with ice-type air cooling 
by the Frisco at its shops at Springfield, 
Mo. The air-cooling system installed is 
one developed on this road and embodies 
details of design worked out by its me- 
chanical department. 


D. L. & W. Orders Nine Oil- 
Electric Switchers 

Tue DELAWARE, LACKAWANNA & WEsT- 
ERN has placed an order for nine Diesel 
oil-electric switching locomotives. These 
were purchased after a 90-day test of their 
efficiency and of their economy in switching 
service. Six engines will be built by the 
American Locomotive Company at Sche- 
nectady, N. Y., and three will be built by 
the Ingersoll-Rand Company at Phillips- 
burg, N. J. The American Locomotive 
Company’s allotment will be equipped with 
single unit McIntosh & Seymour engines 
of 600 hp., while those that the Ingersoll- 
Rand Company will build will be equipped 
with two 325 hp. Ingersoll-Rand engines. 
The General Electric Company will supply 
the electric equipment for the entire order. 
The new engines will be used for switching 


Proposed C. B. & Q. streamlined articulated train 


of stainless steel, electrically “Shot-Weld”- 
ed by the Budd process, which provides a 
light, strong and durable construction. The 
first car of the train will contain the en- 
gine and electric transmission, together 
with a mail and baggage compartment ; 
the second and third cars will be used for 
passengers. There will be a buffet in the 
middle car. 

An important factor is the light weight 
of the train, 80 tons, which compares with 
a weight of 200 to 400 tons for the aver- 
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cars for this particular service. When 
these cars for the New York-Philadelphia 
service are in use, this road will have in 
operation on its eastern lines over 200 
cars in which the temperature is regulated 
by artificial means. For over a year air- 
cooled diners have been operated on all 
the limited trains between New York, 
Philadelphia, Chicago, Pittsburgh, St. 
Louis and Washington. 

The St. Louis-San Francisco and the 
Missouri-Kansas-Texas have placed three 
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in the passenger stations at Hoboken, N. J., 
and at Scranton, Pa., as well as for light 
industrial switching in Jersey City. The 
Lackawanna’s purchase is the first sizable 
order for railroad power placed in more 
than a year. Delivery of the engines will 
be made in the fall. This order includes 
the one locomotive ordered from the Amer- 
ican Locomotive Company and the one 
from the Ingersoll-Rand Company on ap- 
proval, as was reported in the April Rail- 
way Mechanical Engineer. 
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Supply Trade Notes 


Tue REPUBLIC STEEL CORPORATION has 
moved its Dallas, Tex., district sales office 
to 2322 Gulf building, Houston, Tex. 


Tue Raitway Parnt Company, Chi- 
cago, has moved its offices from the Lytton 
building to 75 East Wacker drive. 


Tue Permutir Company has removed 
its general offices from 440 Fourth avenue 
to 330 West Forty-second street, New 
York City. 


R. B. Wilson, sales manager of the St. 
Louis, Mo., plant of Joseph T. Ryerson & 
Son., Inc., Chicago, has been appointed 
manager of the St. Louis plant. 


THe Cuicaco Rattway EQUIPMENT 
Company, Chicago, has moved its general 
sales office from the Railway Exchange 
building to Suite 1907, McCormick build- 
ing, Chicago. 


THe Ro.ier-SMITH Company, New 
York, has appointed H. R. Houghton, dis- 
trict sales agent for Maryland, with head- 
quarters at 211 North Calvert street, Balti- 
more, Md. 


THE NaTHAN MANUFACTURING Com- 
PANY has moved its Chicago office from 14 
East Jackson boulevard to the Railway 
Exchange building, 80 East Jackson boule- 
vard. 


Hunt ey H. Grvsert, sales manager at 
Chicago for the Pressed Steel Car Com- 
pany, has been elected vice-president of the 
Standard Steel Car Corporation, Chicago. 


F. L. JoHNson has been appointed sales 
manager, Western district, of the Pressed 
Steel Car Company, Pittsburgh, Pa., with 
headquarters at Chicago, to succeed Hunt- 
ley H. Gilbert, who has resigned. 


THE ARTICLES OF INCORPORATION of the 
Osgood-Bradley Car Corporation have been 
amended, changing the corporate name to 
the Pullman-Bradley Car Corporation. 


GeorceE W. Benper has been appointed 
sales representative of the Union Railway 
Equipment Company, Chicago, in charge 
of its northwest territory, with headquar- 
ters at St. Paul, Minn. 


Morrison MetTALWELD Process, Inc., 
Buffalo, N. Y., has moved its Chicago 
office from its Chicago plant to the Great 
Northern building, 20 West Jackson boule- 
vard. 


W. F. Kurress, manager of the mill de- 
partment of Joseph T. Ryerson & Son, 
Inc., Chicago, has been appointed assistant 
vice-president of the company. M. J. 
Hartigan succeeds Mr. Kurfess as man- 
ager of the mill department. 
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Tue Bucyrus-Erte Company, South 
Milwaukee, Wis., has acquired the drill 
business of the Armstrong Manufactur- 
ing Company. George R. Watson, for- 
merly president of the Armstrong Manu- 
facturing Company, has become associated 
with the Bucyrus-Erie Company and is in 
charge of the drill business. 


E. M. Henrickson has been appointed 
mechanical engineer of the T-Z Railway 
Equipment Company and the Morris B. 
Brewster Company, with headquarters at 
310 South Michigan avenue, Chicago. Mr. 
Hendrickson is a graduate in engineering 
of Kansas State College, Manhattan, Kan., 
and served six years in the engineering 
department of the Union Pacific and two 
years with the Chicago & North Western. 


W. J. Harris has been elected a vice- 
president of the American Car & Foundry 
Mr. 


Company, New York. Harris will 


W. J. Harris 


continue in charge of the purchase section 
of the A. C. F., which position he has held 
since his transfer to New York from Ber- 
wick, Pa., in April, 1920. In 1889, he en- 
tered the service of the Jackson & Woodin 
Manufacturing Company, one of the 13 
original manufacturing companies from 
which the American Car & Foundry Com- 
pany was formed in 1899. 


GEorGE C. IsBeEsTER has become associ- 
ated with the Yale & Towne Manufactur- 
ing Company, Philadelphia division. Mr. 
Isbester will have his headquarters in the 
Railway Exchange building, Chicago, and 
he will direct the sale of Yale hand and 
electric trucks and tractors to the railroads 
in the mid-western territory. Mr. Isbester 
has for several years been identified with 
the development of material handling meth- 
ods and equipment for railway terminals, 
stores, shops and freight houses. He en- 
tered the railway field in 1899, in the 
mechanical department of the Great North- 
ern, since which time he has been in almost 
continuous close contact with the railway 


supply and equipment industry. In 1917, 
Mr. Isbester entered the navy with the 


rank of captain, part of the time serving 
on the staff of Admiral Simms, commander- 
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in-chief of the United States Navy in 
foreign waters. 


H. J. Cornett, formerly chief engineer 
of the Transportation Equipment Corpora- 
tion in charge of automatic locomotive 
washer installations, is now sales engineer 


H. J. Cornell 


in charge of locomotive washer installa- 
tions, of Sperry Products, Inc., Brooklyn, 
N. Y. Sperry Products, Inc., has recently 
acquired the exclusive license rights under 
the Mackin Automatic Locomotive Washer 
patents. During the past 22 years Mr. 
Cornell has been engaged in engineering 
work on many large railroad and industrial 
design and construction projects. 


Joun R. Sexton has become affiliated 
with the Safety Car Heating & Lighting 
Company, New York, as special agent with 
headquarters temporarily at New York. 
His work will be in co-operation with the 
present sales organization with the major 


John R. Sexton 


part of his time devoted to a study of 
the trend of railroad equipment design. 
Mr. Sexton was graduated from Rutgers 
University and entered the railway field in 
1911. For two years he was associated 
with the New York Central in general 
construction work in and about the New 
York district. In October, 1913, he went 
to the Erie as resident engineer, remaining 
with that road until April, 1923, at which 
time he was regional engineer in the Chi- 
cago region. He then entered the supply 
field as manager of railroad sales for the 
H. H. Robertson Company, with head- 
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Ar every shopping period, from a quarter to one-third of the original cost of the loco- 


motive is spent for repairs. « Effective control of these expenditures is essential. « When every other economy 


has been enforced, there still remains the saving in future maintenance that can be had by using modern 


materials to extend the period between repairs. « Modern boiler tubes of Toncan Iron, 
due to their superior resistance to corrosion and their uniform quality, far outlast the 
old tubes. « Modern staybolts of Agathon Nickel Iron have the increased tensile 
strength required by present-day boiler pressures. They are doubling the mileage 


per staybolt renewal for progressive railroads. « Firebox sheets of Toncan Iron 


resist corrosion and fire-cracking. This alloy of refined iron, copper and molybdenum 
has substantially extended the life of side sheets. « In these and many other instances, 
Republic metallurgists have developed special alloy irons and steels that are improv- 


ing locomotive performance and lowering maintenance. 


GENTRA bL- ALLOY DIVISION, MASSILLON, OHIO 


REPUBLIC STEEL 
O N 


C OP Ree TOR ee ioe 


GENERAL OFFICES aR YOUNGSTOWN, OHIO 


Toncan Iron Boiler Tubes, Pipe, Plates, 
Culverts, Rivets, Staybolts, Tender 
Plates and Firebox Sheets © Sheets 
and Strip forspecialrailroad purposes 
*Agathon Alloy Steels for Locomo- 
tive Parts © Agathon Engine Bolt Steel 
+ Agathon Iron for pins and bushings 
+ Agathon Staybolt Iron * Climax 
Steel Staybolts èe Upson Bolts and 
Nuts © Track Material, Maney Guard 
Rail Assemblies * Enduro Stainless 
Steel for dining car equipment, for 
refrigeration cars and for firebox 
sheets *® Agathon Nickel Forging 
Steel. 

The Birdsboro Steel Foundry & Ma- 
chine Company of Birdsboro, Pa. 
has manufactured and is prepared 
to supply, under license, Toncan Cop- 
per Molybdenum Iron castings for 


locomotives 


quarters at Chicago, and later was trans- 
ferred to Pittsburgh, Pa., as manager of 
the rail department. In 1929, Mr. Sexton 
joined Stone & Webster Engineering Cor- 
poration, handling the extension of that 
company’s activities into the railroad field. 


T. F. Tuornton has been appointed 
sales manager of the Detroit district, for 
the Babcock & Wilcox Tube Company, 
Beaver Falls, Pa. Mr. Thornton will have 
his headquarters in the Ford building, De- 
troit, Mich. For many years, he has been 
connected with the automotive and steel in- 
dustries, and for the past six years had 
charge of the sale of tubular products of 
the Pittsburgh Steel Company, in the De- 
troit district. 


Obituary 


~WituamM A. WILLIAMS, an assistant 
vice-president in the sales department of 
the American Car & Foundry Company at 
New York, died on June 27 at the Post 
Graduate Hospital, New York, at the age 
of 64. Mr. Williams had been associated 
with the American Car & Foundry Com- 
pany since its organization in 1899. 


. JosepH J. Tynan, who retired in July, 
1932, as vice-president of the Bethlehem 
Steel Company, with headquarters at San 
Francisco, Cal., died of heart disease on 
June 6, at his home in that city. He was 
61 years old. Mr. Tynan remained in a 
consulting and advisory capacity with the 
company until the time of his death. 


Georce A. Cooper, vice-president of the 
Frost Railway Supply Company, Detroit, 
Mich., died on June 1. He was 66 years 
of age and had been associated with the 
Frost Railway Supply Company for 28 of 
the 40 years which he spent in the railway 
supply business. Mr. Cooper was former- 
ly for a number of years a member of the 
executive committee of the Railway Supply 
Manufacturers’ Association. 


ALFRED NATHAN, president of the Nathan 
Manufacturing Company, New York, and 
an officer in several other industrial com- 
panies, died on May 22, at the Columbia 
Medical Centre, New York, after a short 
illness. Mr. Nathan was born on Novem- 
ber 21, 1866, at New York. He was gradu- 
ated from Stevens Institute of Technology, 
in 1890 as a mechanical engineer and suc- 
ceeded his father, Max Nathan, as presi- 
dent of the Nathan Company in 1908. Mr. 
Nathan was a member of a number of 
societies and clubs including the American 
Society of Mechanical Engineers. 


JosepH W. BETTENDORF, president of the 
Bettendorf Company, Bettendorf, Iowa, 
who died at Davenport on May 17 of heart 
failure, was born at Leavenworth, Kan., 
on October 10, 1864, and entered business 
as a machinist and foreman for the Peru 
Plow Company. In 1886 he joined his 
brother, who was establishing a factory 
for the manufacture of metal wheels and 
became general superintendent of the busi- 
ness. In 1895 the business was incor- 
porated as the Bettendorf Axle Company 
and he was made vice-president, secretary 
and general manager. The business was 
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soon expanded to include the railway field, 
the company making car parts, brake beams 
and bolsters. Upon the death of his 
brother in 1910, J. W. Bettendorf suc- 
ceeded him as president and treasurer. 
Since 1906 the company has been making 
freight cars. At the time of his death, Mr. 
Bettendorf was also president of the Bet- 
tendorf Water Company, the Bettendorf 
Light & Power Company, the Micro Ma- 
chine Company, the Zimmerman Steel 
Company and the Westco-Chippewa Pump 
Company. 


SPENCER Otis, president of the National 
Boiler Washing Company, Chicago, died 
in Waco, Tex., on June 10. Mr. Otis was 
born at Orange, N. J., on February 28, 
1858. He entered railway service with the 
Union Pacific in 1879 as an apprentice, and, 
until 1890, held the positions of foreman, 
master mechanic and divisional mechanical 


Spencer Otis 


engineer. In 1890 he left railway work to 
take charge of the Kansas City Switch & 
Frog Company and later joined another 
railway supply company to engage in the 
development of the drop-bottom coal car. 
In 1920 he was elected president of the 
National Boiler Washing Company. 


Frank H. Wuirtney, representative of 
the Westinghouse Air Brake Company and 
the Westinghouse Traction Brake Com- 
pany, at Boston, Mass., died on June 8 at 
his home in Needham, Mass. Mr. Whit- 
ney was born on March 4, 1868, at Bridge- 
port, Conn., and attended public schools of 
Boston. He began railroad work at an 
early age on the Boston & Providence, 
later a part of the Old Colony System 
(now the New York, New Haven & Hart- 
ford). After serving as locomotive fire- 
man he was engineman on the “Bay State 
Limited.” Mr. Whitney was promoted to 
the position of air brake instructor at the 
time the Westinghouse Air Brake Com- 
pany’s instruction car was traversing the 
Old Colony line, and he subsequently be- 
came road foreman of engines. In 1904, 
he entered the service of the Westinghouse 
Air Brake Company as a traveling air 
brake inspector at Boston and in 1907 was 
transferred as inspector to the New York 
office. He subsequently was appointed 
representative at New York. In January, 
1923, he was promoted to export repre- 
sentative at New York and since January, 
1932, had served as representative in charge 
of its Boston, Mass., office. 
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Personal Mention 


General 


D. R. Sweney, road foreman of en- 
gines of the Chicago, Burlington & Quincy, 
at Chicago, has been appointed chief smoke 
inspector with the same headquarters. 


Berorr N. Lewis, mechanical superin- 
tendent of the Soo Line, with headquarters 
at Minneapolis, has been placed in charge 
of the locomotive and car departments of 
the Minneapolis, St. Paul & Sault Ste. 
Marie and the Duluth, South Shore & 
Atlantic, to succeed Theodore A. Foque. 


HergertT M. Carson, general superin- 
tendent of the Central Pennsylvania divi- 
sion of the Pennsylvania, with headquar- 
ters at Williamsport, Pa., retired on July 1. 
Mr. Carson was born at Baltimore, Md., 
on March 13, 1867, and received his educa- 
tion at Lehigh University (M.E. 1889). 
He entered railroad service in 1889 as 
special apprentice at the Altoona shops of 
the Pennsylvania, and has since been con- 
tinuously in the employ of that road. In 
1892 he was appointed inspector of the 
West Philadelphia shop and the following 
year became assistant road foreman of 
locomotives. In 1895 he was appointed 
assistant engineer of motive power at Al- 
toona, and in 1900 became master mechanic. 
The following year he was appointed as- 
sistant to general manager, with headquar- 
ters at Philadelphia, Pa., and since 1909 
has served as general superintendent. 


C. E. ALLEN, assistant to the mechanical 
superintendent of the Northern Pacific, 
with headquarters at St. Paul, Minn., has 
retired after more than 52 years of con- 
tinuous service with this company. Mr. 
Allen was born on June 29, 1863, at Paw 
Paw, Mich., and entered the service of the 
Northern Pacific as a locomotive fireman 
of the Missouri division on May 1, 1881. 
Three years later he became a hostler and 
switch engineman on the Missouri division, 
and on January 1, 1887, was promoted to 
road engineman of the same division, being 
appointed road foreman of engines of the 
Montana and Yellowstone divisions on 
September 1, 1901.. On September 1, 1903, 
he was promoted to the position of master 
mechanic of the Yellowstone division and 
on April 1, 1908, was transferred to the 
Montana division. On January 15, 1910, 
Mr. Allen was appointed general master 
mechanic of the Yellowstone, Montana and 
Rocky Mountain divisions, and on May 1, 
1919, became general master mechanic of 
the lines east of Mandan, N. D. He was 
appointed assistant to the mechanical su- 
perintendent on September 1, 1930. 


THEODORE A. Fogue, general mechanical 
superintendent of the Minneapolis, St. 
Paul & Sault Ste. Marie and of the Duluth, 
South Shore & Atlantic, with headquarters 
at Minneapolis, Minn., at his own request 
retired from active service on July 1. 
Mr. Foque was born on January 14, 
1866, at Boston, Mass., and received his 

(Turn to next left-hand page) 
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Buy A GEAR THAT SERVICE HAS PROVED 


The Power Reverse Gear with Trunk Type 
Piston Eliminating Crosshead and Guides 


— Developed by Franklin 
— For Ten Years Made by Franklin 


— Proved on Thousands of Locomotives 


The Power Reverse Gear that employs a trunk type of piston and eliminates 


the crosshead and guide and other parts that add to maintenance was devel- 
oped by Franklin over ten years ago. 
Since then, its low “cost-per-year”’ has been proved by operation on thousands 


of locomotives under all varieties of operating conditions. 


FRANKLIN IS PRE- 
Vin ive OF DEAR HERE ARE THE DESIGN FEATURES 


BEST SUITED TO 


EACH APPLICATION A balanced slide valve is used. Every air man tioned to care for all side and vertical stresses 
is familiar with this type and understands the at low unit bearing pressures. The self-adjusting 
little maintenance required. piston rod packing requires no attention between 

Crossheads and guides are eliminated, thus shoppings. 
reducing weight, number of parts for stock and The seal between the Rocker Arm and the 
over-all dimensions. Valve Chest is accomplished by a metallic joint. 
The piston trunk and front head are propor- This is an advantage over soft packing. 


FRANKLIN RAILWAY SUPPLY COMPANY, Inc. ; 


. NEW YORK CHICAGO — MONTREAL 


technical education at Massachusetts In- 
stitute of Technology. He entered railway 
service in 1888 as chief draftsman and en- 
gineer of tests of the Soo Line. In 1894 
he was promoted to the position of assistant 
mechanical superintendent and in 1901 was 
made mechanical superintendent, being ap- 
pointed general mechanical superintendent 
in 1909. During federal control of the 
railroads, Mr. Foque’s jurisdiction as gen- 


Theodore A. Foque 


eral mechanical superintendent of the Soo 
Line was extended over the Duluth, South 
Shore & Atlantic, the Mineral Range Rail- 
road, the Copper Range Railroad and the 
Lake Superior Terminal & Transfer Com- 
pany, and upon the return of the railroads 
to private control, he retained jurisdiction 
of the D. S. S. & A. and the Mineral 
Range. 


Car Department 


W. M. WHEATLEY, general car inspector 
of the Chesapeake & Ohio, with head- 
quarters at Columbus, Ohio, has been ap- 
pointed superintendent car department with 
headquarters at Cleveland, Ohio. 


E. M. Witcox, master car builder on the 
New York Central Lines, with headquar- 
ters at Chicago, has had his jurisdiction 
extended to include the line of the Cleve- 
land, Cincinnati, Chicago & St. Louis be- 
tween the south switch of the Lyons (TIIl.) 
yard and Osborn, Ind. 


Master Mechanics and 
Road Foreman 


M. McCaskILv has been appointed mas- 
ter mechanic of the Columbus & Green- 
ville, with headquarters at Columbus, 
Miss., to succeed T. M. Pullen, deceased. 


H. E. Locan, master mechanic of the 
Centerville division of the Chicago, Bur- 
lington & Quincy, at Centerville, Iowa, 
has been appointed road foreman of en- 
gines, with headquarters at St. Joseph, Mo. 


W. E. Corya, assistant master mechanic 
of the Beardstown division of the Chicago, 
Burlington & Quincy, with headquarters at 
Beardstown, Ill., has been appointed master 
mechanic of the same division, a position 
he was holding at the time of his appoint- 
ment as assistant master mechanic a year 
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ago. The position of assistant master 
mechanic has been abolished. 


C. E. MELKER, master mechanic of the 
Hannibal division of the Chicago, Burling- 
ton & Quincy, with headquarters at Han- 
nibal, Mo., has had his jurisdiction ex- 
tended to include the Centerville division 
of the C. B. & Q. 


Purchasing and Stores 


Tuomas R. Dickinson has been ap- 
pointed purchasing agent of the Bessemer 
& Lake Erie and the Union Railroad Com- 
pany, with headquarters at Pittsburgh, Pa. 


M. B. Bowman has been appointed gen- 
eral storekeeper of the New York, Chica- 
go & St. Louis, with headquarters at 
Lima, Ohio. 


H. K. T. SHerwoop has been appointed 
purchasing agent of the Delaware & Hud- 
son, with headquarters at Albany, N. Y. 


Obituary 


W. A. CALLISON, superintendent of mo- 
tive power of the Chicago, Indianapolis & 
Louisville, with headquarters at Lafayette, 
Ind., died suddenly on July 2. 


Tuomas F. How tey, superintendent of 
locomotive operation of the Erie until his 
retirement on April 1, 1931, died on June 
16 at his home in Dunmore, Pa. Mr. 
Howley was born on April 8, 1859, and 
entered the service of the Erie on January 
18, 1874, at Hawley, Pa., as a machinist 
helper. In March, 1876, he was trans- 
ferred to road service as a brakeman on 
the Delaware Division, and two years later 
became fireman. In December, 1884, he 
was promoted to the position of engineer 
of the Delaware Division, and in De- 
cember, 1904, was appointed general road 
foreman of engines, with jurisdiction from 
Jersey City, N. J., to Susquehanna, Pa. 
On March 1, 1913, he was appointed in- 
spector of locomotive service, with system 
jurisdiction, and on January 1, 1916, was 
appointed superintendent of locomotive op- 
eration. Mr. Howley was president of the 
Traveling Engineers’ Association during 
the year 1923-24. 
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Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


STEEL CASTINGS For Locomotives.—An 
attractive 20-page, illustrated booklet de- 
scriptive of Univan steel castings for loco- 
motives has been issued by the Union Steel 
Casting Company, Pittsburgh, Pa. 


WELDING Enpuro STAINLESS ALLoys.— 
An 18-page booklet issued by the Republic 
Steel Corporation, Massillon, Ohio, de- 
scribes and illustrates the welding of En- 
duro stainless alloys by the electric arc, 
gas, spot and projection, seam and flash 
processes. 


THERMO- MECHANICAL AIR-CONDITIONING 
SysteMs.—The American Car & Foundry 
Company, 30 Church street, New York, 
describes and illustrates in a four-page 
folder the A. C. F. thermo-mechanical 
air-conditioning systems for summer and 
year-round air conditioning. 


Hoprer Car For Dry BULK Common- 
TIES.—General specifications and dimensions 
for a steel covered hopper car for handling 
bulk shipments, such as cement, grain and 
other dry bulk commodities, are given in 
a four-page illustrated bulletin issued by 
the American Car & Foundry Company, 
30 Church street, New York. 


CentropE Devict.—The Monarch cen- 
trode device, which makes possible the 
turning, boring and facing of shapes other 
than round, is described and illustrated in 
Bulletin No. 166 issued by The Monarch 
Machine Tool Company, Sidney, Ohio. The 
Monarch oval chuck which, in combination 
with the centrode device on a standard 
Monarch lathe or Keller form-turning ma- 
chine, permits the production of straight or 
irregular contour oval work, is also 
described in the bulletin. 


* 


A locomotive constructed by the Swiss Locomotive & Machinery Works at 
Winterthur, Switzerland, to operate at 882 lb. boiler pressure—This locomotive 
has a rating of 1,000 hp. 
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Controlling Maintenance Expenses 
By Locomotive Design | 


F all the various expensz items in connection with 
railroad operation, that of maintenance of equip- 
ment is of the first magnitude. The importance of this 
item is fully brought out by the records wherein this ex- 
pense for Class I roads amounts to about one billion dol- 
lars annually, or 26 per cent of the total operating ex- 
pense. Of this total maintenance of equipment expense 
that due to the maintaining of locomotives amounts to 
about four hundred million dollars annually. It is the 
largest single item in connection with the direct train 
operation expense, it being greater than the expenses of 
wages to train crews or the cost of fuel for train opera- 
tion, 

The importance of locomotive maintenance is even 
greater when measured by the cost of maintaining an in- 
dividual class of locomotive, wherein with existing 
methods of operation and maintenance the average ex- 
pense for a shopping period early in the life of a modern 
locomotive may vary from $20,000 to $35,000, represent- 
ing from 20 to 35 per cent on the original investment. 
With the increasing age of this equipment it is possible 
that even a greater expense might be involved. 

Because of the vast sums which are expended for 
maintaining locomotives, it is apparent that serious con- 
sideration must be given to the absolute control of these 
expenditures. To control these expenses it is necessary 


to go to the very foundation, that of locomotive design, 


before the locomotive is ever built. In this consideration 
of design, it is important that a thorough understanding 
be had of the variations which may be expected in the 
actual expense for maintaining locomotives and how 
these expenses are affected by variations in the design of 
the locomotive. 

When a piece of equipment is required, it is not suffi- 
cient to consider only the capital expenditure which will 
be involved. It is also necessary to consider the various 
expenses which will go into the operation of the machine 
during its entire useful life. This is particularly true of 
locomotives, wherein the locomotive yielding the greatest 
benefits for the total money involved during its useful 
life should actually be the most acceptable piece of equip- 
ment. The capital investment in future locomotives may 
be greater or less than it has been in the past but the up- 
keep or maintenance expense should be the deciding fac- 
tor, inasmuch as this factor will operate during the entire 


© Transportation engineer, Franklin Railway Supply Company, 


By H. J. Titus* 


The control of maintenance 
expenses starts with the design 
of the locomotive. An accu- 
rate knowledge of these expens- 
es offers the best solution to 
controlled maintenance. ` By no 
other method can accurate con- 
trol ever be obtained 


useful life of equipment, and in many cases will exceed 
several times the original investment in the equipment. 

But if progress is to be made in the control of mainte- 
nance expense, it is essential to know just what these ex- 
penses have been in the past. The maintenance expenses 
of locomotives will vary with the use, power and possibly 
age of the locomotive, irrespective of the types employed. 
These expenses are usually given as the total cost per 
locomotive or the cost per locomotive mile. The average 
amount expended on Class I roads is about $6,600 per 
locomotive per year, or approximately 22% cents per 
locomotive mile. Now, the total cost annually does not 
actually take into consideration either use or power. It 
is the average cost of all locomotives, irrespective of the 
type of work to which they are put. The cost per mile 
indirectly measures the use of a locomotive but does not 
take into consideration the power output of the loco- 
motive. Obviously the expenses of maintenance as 
usually obtained are not of sufficient value for compara- 
tive purposes, let alone for predicting future expenses, as 
they do not measure all factors. This is emphasized 
when attempting to predict definitely the expense for 
maintaining a particular type of locomotive. 

In some instances the total maintenance expenses have 
been separated as between different classes of locomo- 
tives. Under these conditions they are usually presented 
as the annual or monthly average for the particular class 
of locomotive. While these expenses would be far more 
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valuable than the others previously mentioned, they 
would contain a time element which would have an ad- 
verse influence and in addition would be seriously af- 
fected by the shopping policies pursued on the particular 
road. In many instances these expenses will not actually 
reflect the true conditions for a given class of locomotive, 
the expense being either too high or too low, dependent 
almost entirely on the shopping policies adopted for the 
class of locomotive. 

Under these conditions it is apparent that if progress 
is to be made through predicting the expense which will 
actually occur with a given class of locomotives before 
it is even built, then these expenses must be so obtained 
and presented as to give a true picture for particular 
conditions. The only real basis on which comparisons or 
predictions of maintenance expenses may be made is that 
which takes into consideration the individual locomotive 
for a shopping period. These expenses must include 
the classified, unclassified and running repairs. After 
obtaining the maintenance expenses of locomotives under 
these conditions, they may then be correlated with the 
use, power and age of the locomotive. 

The modern locomotive in many ways now utilizes the 
principles found in central power stations. In the ma- 
jority of locomotives, however, there is one great 
difference. The power units are not in principle similarly 


designed. In central station operation, one main unit is 
designed and operated to take care of the normal operat- 
ing conditions while for the peak load requirements a 
supplementary unit would be available. With comparable 
conditions existing on a locomotive, the main cylinders 
should be so designed as to take care of the normal 
operating requirements while for the peak load conditions 
or the starting range of the locomotive, the booster is 
employed. The only fundamental basis which warrants 
such a design is the economy which can be produced 
from the operation. In view of the fact that the mainte- 
nance expense of locomotives depends upon use, power 
and age, it would appear if any economy results from 
such a design of locomotive that it will be reflected in 
the item of locomotive maintenance. These thoughts 
have led to studies of the effects produced on locomotive 
maintenance by the type of power when taking into con- 
sideration the locomotive booster. In these studies the 
maintenance of individual locomotives over a complete 
shopping period has been utilized as a starting point. 
From this a transposition is made to the average expense 
expected for a given amount of power and use. 

The approach to the problem of motive-power mainte- 
nance is rather complicated as it must consider all pos- 
sible types of repairs, all possible mileages which may 
be made between shopping periods, the various types or 


Repair Costs For Locomotives Of One Class 


Miles 5 . „Total 
Between Classified Running Unclassified Ma'ntenance 
Shopping Repairs Repairs Repairs Expense 

$7,022 $3,359 ashe $10,381 
5,927 3,913 $1,055 10,895 
9,638 8,095 PENN 17,733 
7,688 3,979 disd 11.667 
5,788 4,178 936 10,90, 
5,267 4,569 342 10,178 
6,416 3.361 AE 9,777 
5,103 2,905 8,008 
7,223 5,236 121459 
8,171 5,392 13,563 
6,333 2,724 9,057 
5,072 4.104 9,786 
6.757 3.715 10,472 
6,360 3.696 10,056 
6.617 3.411 10,028 
11,696 4.374 16,070 
6,530 2,498 oe 9,028 
6,823 5.518 1,577 13,918 
5,394 4,491 etre 9,885 
5.942 5,139 11,081 
6,111 5,960 12,071 
6,693 7.028 13,721 
6.161 3.802 9,963 
12,946 5.172 18,118 
5,904 4,709 12,911 
5,918 4.777 10.695 
5,240 8,797 15,804 
5,324 4,701 10,025 
5,988 5,300 11,288 
5,238 3,292 8,530 
7.249 5,258 12.507 
8,552 5,063 13.615 
7,018 4,976 11,994 
4,525 3,944 8,469 
5,436 4.607 10,043 
6.230 8.745 14,975 
7.145 5.822 Baud 12,967 
5.739 4,903 rin 10.642 
7,368 3.529 Peres 10,897 
6.139 5.218 oie 11,357 
6,659 7.864 1,610 16.133 
9.612 7.307 EEE 16,919 
6,547 4,688 1,394 12,629 
6,341 7.437 Sots 13,778 
5,031 6.051 11,082 
7,609 7,482 15,091 
R RAI 5,153 13.994 
6.490 6.375 12,865 
5.534 3,776 10,729 
7.5RR 4.056 i 13,115 
11,252 3.972 330 15,554 
5,704 2,726 dite 8,430 
7.207 7,073 ree 14,280 
6.450 3,797 150 10,537 
5.624 2,119 Kres 7,743 
6.824 3.824 pees 10,648 
5.617 6.472 Op 12,089 
9.304 3,635 rk 12.939 
6,343 4,406 eie 10,749 
9.3R4 7.557 KEA 16,941 
5.701 4.975 se 10,676 
5,351 4,251 Tey 9,602 
5.607 3,942 UNA 9,549 
5.422 8.755 en 14,177 
5.321 7.961 on 13,282 
8.154 3,793 Cei 11,947 
7.655 5.137 1,203 13,995 
6,804 4,569 sexy 11,373 


Miles Total 
Between Classified Running Unclassified Maintenance 
Shopping Repairs Repairs Repairs Expense 

$7,525 $5,569 ETE $13,094 
8,312 7.422 $1,426 17.160 
4,981 8,719 Beaute 13,700 
7.781 4,507 1,147 13,435 
3,566 1,513 Seca 5.079 
2,612 2,959 601 6,172 
6,701 1,379 Sued 8.080 
3,956 4.940 8,896 
2,945 3,146 6.091 
3,089 1,998 5,087 
6,132 2.090 8.222 
6.250 2,345 8,595 
6.066 3.334 9,400 
6,099 4,092 10,191 
4.620 3,306 7.926 
3,934 2,557 7,491 
5,402 3,764 9.166 
5,583 3,594 Issel 9,177 
2.692 3,355 144 6,391 
4.735 3,232 8.475 
4,917 2,103 7,020 
6.127 2,737 8,864 
6,095 2,064 8,159 
6,001 2.716 8.717 
8.751 3.007 11,758 
4,816 3,306 8.122 
5.309 3,203 8,512 
5.498 3,847 9,345 
5.288 3.815 9.103 
7,624 4.165 11,789 
4.949 3,567 8,516 
5.460 3.206 8.666 
4,784 4,690 9,474 
4,545 3,960 8,505 
7,203 4,331 11,534 
5.193 4.208 9,401 
5,331 3.304 8,635 
4.403 3.629 8.032 
5.704 2,616 8.320 
6.114 3,690 9,804 
4,968 2,379 7.347 
4,964 3,124 8,088 
4,702 3,325 2395 
6.301 4.943 11,244 
4.277 3,029 8,938 
4.207 2,901 7,108 
6,076 1,955 8.031 
4,441 2,747 7.188 
6,688 2.041 8.729 
6,384 3.870 10.254 
5.228 3.234 8.462 
3.750 1,521 5.271 
5,932 2,395 8.327 
9,064 3,858 12,922 
5,138 5,604 10,742 
5.021 2.765 7,736 
6,236 3,433 9,669 
6,726 3,178 9.904 
4.939 2.757 7.696 
4,063 2.542 6,605 
4,973 2,688 7,661 
5,182 1.780 6.932 
6,395 3,428 9,823 
6.031 3,668 9,699 
4,833 2,604 7.437 
7.724 3,152 Siiani 10.876 
6.691 4.406 sate 11.097 
6,430 1,993 2,226 10,649 


classes of power, and the age of the power. In the table 
accompanying this article are shown a few of the ob- 
servations which have been made on one particular class 
of power and from which some conclusions have been 
drawn. Originally the study was not confined to an 
investigation of the total cost of maintenance but took 
into consideration the running, classified and unclassified 
repairs, as well as the mileage for the given class of 
locomotive. The data were considered both from the 
standpoint of total cost as well as cost per mile. Studies 
were made to determine the relationship between the 
various costs on different bases and the mileage or use. 
These studies were extended to determine whether or 
not there was a relationship between the running and 
classified repairs under various conditions. The results 
of the various investigations showed that a relationship 


in which all average expenses will lie 
d average maintenance expense  -[ 


40 50 60 70 80 90 100 no 
Miles Operated Between Classified Repairs (1,000) 


Fig. 1—Chart showing relation of maintenance expendi- 
tures to mileages between shopping periods 


does exist between cost and mileage but that no definite 
relationship existed between the various costs. In other 
words, if the cost of classified repairs at some definite 
shopping is known, it is impossible therefrom to predict 
the running repairs in the ensuing period or in the pre- 
ceding period. The converse will yield similar results. 
Obviously, it id impossible to predict unclassified repairs. 

The results as to the relationship between total expense 
and mileage are not new. It is only reasonable and has 
long been known that the use of equipment will have a 
great bearing on the total maintenance expense. The 
more use that is made of a piece of equipment, the greater 
will be the total expenditure. This is fully brought out 
for one class of locomotive by Fig. 1, which graphically 
represents the data as given in the table. From this chart 
it is observed that the actual expenditure in dollars con- 
tinually increases with an increased mileage between 
shopping periods. This is the usual experience with any 
piece of equipment wherein use is compared to the cost 
of maintaining the same. In this investigation interest 
did not lie in the expense of maintenance as the loco- 
motive increased in age. Therefore, a definite age range 
was established withirt the limits of which the data were 
obtained. In this manner it was possible definitely to 
eliminate one variable which may have a great influence 
on locomotive maintenance. 

In addition to the variables of use and age, there is 
also another variable which must be considered. This 
is the power of the particular type of locomotive. In 
Fig. 3 are shown the expenses for different mileages 
and for different locomotives. A decided difference 
in the expenses attributable to a difference in power 
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will be noted. Usually this factor is not taken into 
account in considering locomotive maintenance except 
in a broad way, even though it has been known for many 
years that the greater the power of a locomotive, the 
greater the cost of maintenance. The next step in the 
investigation was to determine whether or not there was 
a definite relationship between maintenance expense, 
mileage between shopping and the power of the loco- 
motive. To obtain this result the use of some reliable 
means for measuring the power is required. 

There are several methods by which the power of the 
locomotive may be measured, one of the most convenient 
being the tractive force of the locomotive at a definite 
speed within the starting range. Another measure is the 
maximum indicated horsepower of the locomotive which 
occurs at some point in the operating range. These two 
methods of measuring power do not give the actual con- 
ditions. They only give the maximum conditions of 
which the locomotive is capable. Items reflecting power 
which will give the actual conditions for normal opera- 
tion are the average drawbar pull and drawbar horse- 
power required over a given territory. It is impossible, 


— — Limits for Loco. A with 311,000 Ib. through right frame 
—--—Limits for Loco. B with 251,000 ib. through right frame 
--—-Limits for Loco.C with 200,000 Ib. through right frame 
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Fig. 2—These curves indicate the variation in maintenance 
expense between locomotives of different power 


however, to obtain these average results under the usual 
operating conditions. Another measure and perhaps one 
of the best which could be used to express power would 
be the average gross ton miles handled, but unfortu- 
nately, under the usual operating conditions, this is not 
recorded for individual locomotive operation. Other 
items expressing power, which might be valuable for a 
comparison of maintenance expense and can be made 
readily available, are the piston thrust and the forces 
exerted in the engine itself. All of these items are 
directly or indirectly a measurement of the power of a 
locomotive by which it should be possible to compare 
or determine the total maintenance expense for a given 
type of power, especially when usage is also considered. 
The method of measuring power finally selected for use 
in comparing maintenance expense should be the one 
most accessible and yielding the best correlation between 
the variables. 
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The best correlation between the three variables of 
use, power and maintenance expense occurred with the 
use of the forces exerted on the frames at the axle 
centers as the expression representing power. The 
average results obtained on this basis are presented in 
Fig. 3, from which it will be noted that the total cost 
of maintaining a locomotive not only increases through 
the use of the equipment but also because of the power. 
With actual data accumulated and presented in this 


Shopping Mileage (1,000 Miles) 


Total Maintenance (1,000 Dollars) 


19 20 U 22 23 24 25 2@ V 28 29 30 31 32 33 
Total Force at Frame Center, Right Side (10,000 Ib.) 


Fig. 3—This chart indicates that maintenance costs not 
only increase through use but also because 
of the power of the locomotive 


manner and a definite relation established between the 
variables, it is now actually possible to determine and 
predict the advantages which will accrue to maintenance 
expense through any changes in locomotive design which 
will affect any one of the variables. 


Effect of Use on Locomotive Maintenance Expense 


At times when new power is considered for a particu- 
lar operation, the size of power required to handle the 
desired train loadings as well as the allowable weight 
per axle are specified. From this specification of condi- 
tions the designer must produce an efficient locomotive 
giving a maximum of use and power for a minimum of 
maintenance expense. 

The use or mileage between shopping periods may be 
effected in a number of ways, which in turn will. affect 
maintenance expense. Perhaps one of the greatest 
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effects will be produced through the shopping policies 
pursued. Other material effects can be produced through 
improvements in the design and the use of better ma- 
terials in the locomotive. Examples such as the unit 
cast-steel engine bed, cast-steel tender frame, alloy-steel 
boilers, alloy rods, tandem main rods and improved 
materials in wearing parts all make for better use of 
equipment in that the total mileage between shoppings 
may be extended. 

A typical example of these possibilities is had in the 
case of tandem rods wherein one road made application 
to existing power and made a direct comparison with 
ordinary rods. The engines with the tandem main rods 
required $.015 per mile less expenditure in materials 
and labor than the engines with ordinary rods. In addi- 
tion to this actual saving in maintenance, it was found 
possible to extend the annual mileage and mileage be- 
tween shopping by a substantial amount. Thus, through 
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Fig. 4—These curves show that there is a definite mileage 
between shoppings, for given classes of power, 
that will yield maximum economic benefits 


improved design the use of the power unit was increased, 
which, in turn, made it possible to effect a saving in the 
maintenance expense. 

The variation of maintenance expense with the use 
for one class of locomotive or where the power is con- 
stant may be made by the use of Fig. 3. These expenses 
are in total amounts, but if transferred to costs per 
100,000 miles of operation, as in Fig. 4, it is possible 
definitely to assign the possible saving in maintenance 
through improved use of the locomotive. The data in 
Fig. 4 is for one of the classes of locomotives investi- 


Class Loco. A B c 
Boiler Press. Cib.) 225 225 225 
Cylinders (in) 27x30 254x30 244x30 
Orivers Cin.) 69 09 09 


Trailer Cin.) 45 45 
Evaporation (Ib.perhr) ©3660 ©3060 63660 
Type Booster None CÈL 


Drawbar Pull (1,000 Lb.) 


0 5 10 15 20 25 30 


35 40 45 50 55 60 


Speed (M.P.H.) 
Fig. 5—Power curves under different combinations of main cylinder and booster use 


280 


Railway Mechanical Engineer 


August, 1933 


gated and shows the characteristic curve. As the use 
is improved, the expenses will be reduced up to some 
definite amount of use at which a reversal in expenses 
will take place. Charting of the maintenance expenses 
in this manner makes it readily possible to ascertain the 
mileage between shopping, or use for a given class of 
locomotive, which will yield the maximum economic 
benefits. 
Effect of Power on Locomotive 


Maintenance Expense 


When the weight per axle of a locomotive is limited, 
the tractive force available in the starting range is limited 
either through the pressure permitted on the boiler or 
through the proportions of the cylinders or drivers. 
Any one of these factors can be altered by the designer, 
but there will be a proportionate change in the power 
unless other factors are changed proportionately so as 
to restore power. Thus, the piston thrust may be re- 
duced either through a reduction in pressure or a reduc- 
tion in the cylinder diameter. The resultant effect will 
be a reduction in the tractive force of the engine over 
the starting range. 

With the weight per axle limited, it is possible to 
obtain the maximum power per locomotive unit only 
through the combination of main cylinder and the 
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ote: The net return on the investment is that obtained after 
deducting depreciation, insurance, tax pemi g 
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Investment 


Return on Booster Investment (Percent) 


70 80 9 100 
Miles Between Shop (1,000) 


1O 120 130 4O 150 160 mO 180 190 20 


Fig. 6—Return on booster investment from reduced main- 
tenance expense by substituting booster for main 
cylinder power in the starting range 


booster. If under the same limitations the train loads 
handled only require the maximum power which may 
be developed by the locomotive cylinders alone, then it 
is possible also to obtain this same power through a 
combination of the main cylinders and the booster. 
Obtaining the desired maximum power in this manner 
will obviously make it possible to reduce the piston 
thrust of the main cylinders as well as reduce the weight 
on drivers. Obviously, if there are no weight restric- 
tions and it were possible to increase the number of 
drivers without limit, it would always be possible to 
obtain the same power from the main cylinders of the 
locomotive as could be obtained from a combination of 
main cylinders and booster. It is apparent that the same 
total power per locomotive unit may be obtained in 
either of two ways so long as the power is not limited 
by weight restrictions. In one case it will be obtained 
through a main cylinder and booster combination which 
bears a marked similarity in principle to central station 
practice and requires a minimum weight per locomotive. 
In the other instance, the maximum power would be 
obtained only through the main cylinders. 

The operating range of a locomotive is defined as that 
portion wherein the power is dependent not only on the 
mean effective pressure, cylinder proportions and driver 
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diameter but also on the capacity of the boiler to furnish 
steam. In this range the mean effective pressure is 
effected by the boiler capacity, the speed and the cylinder 
dimensions, and therefore a change in any one of these 
variables will produce a change in the power. A change 
in the boiler pressure will obviously produce a propor- 
tionate change in the power. Thus, if a locomotive is 
so designed to give a predetermined amount of power 
in the starting range by including the booster and re- 
ducing the piston thrust, then in the operating range 
there will be a reduction in power from that obtainable 
had the power in the starting range been obtained solely 
from the main cylinders. If the power in the starting 
range is derived from the main cylinder-booster combi- 
nation, wherein main-cylinder piston thrust is reduced, 
it is possible to obtain the maximum power in the oper- 
ating range for this combination by creating reduced 
piston thrust through a reduction in the cylinder diam- 
eter. In the operating range, the mean effective pressure 
under these conditions will be substantially greater than 
had the reduced piston thrust been obtained through a 
reduction in boiler pressure. In this manner it is pos- 
sible in the operating range to obtain practically the 
same power for the locomotive irrespective of the method 
employed in obtaining the necessary power in the starting 
range. The selection as to the method of obtaining the 
desired power must take into consideration the economic 
benefits which may be derived. 

Obviously, in the case of a booster-equipped locomo- 
tive there would be a possibility of saving weight on 
drivers, with a resultant reduction in the capital expendi- 
ture involved in the locomotive. This would be offset, 
of course, by the capital expenditure in the booster. 
The only other important source of possible savings to 
be derived by the selection of power can only arise from 
the maintenance expense, and, as brought out by Fig. 3, 
it is possible to realize a reduction in maintenance 
expense because of reduced power in the main cylinders 
of a locomotive. 

Consider as an example a modern locomotive with 
which it is desired to obtain a minimum of expense. 
There are two possible ways of obtaining the power in 
the starting range, either of which are satisfactory under 
normal conditions, especially since the latest boosters 
are equipped with roller bearings and may be used for 
comparatively great distances at nominal speeds. 

In Fig. 5 are presented the power curves to be ob- 
tained from this locomotive by the two methods. Curve 
“A” shows the power for the locomotive, which con- 
siders only the main cylinders for the production of 
power in both the starting and operating range. Curve 
“B” shows the power for both the starting and operating 
range when the main cylinders of the locomotive are so 
designed that in combination with the booster the power 
at 1214 m.p.h. is identical to the power of the locomotive 
as shown by curve “A.” In this connection it will be 
noted that the power of the locomotive and booster com- 
bination exceeds that obtained from the main cylinders 
only at speeds under 1214 m.p.h. At 40 m.p.h., which 
is the usual operating speed, it will be observed that 
there is a reduction in power in curve “B” of 3.9 per 
cent. Curve “C” shows the power of the locomotive 
and booster combination with the power at 5 m.p.h. 
equal to that shown for the locomotive represented by 
curve “A.” At 40 m.p.h. the power as shown by curve 
“C” is 5.8 per cent under the power as shown by curve 
“A.” This loss in power in the last case would be 
equivalent to a reduction of 2 m.p.h. on a level track 
under identical conditions of loading. The relative 
advantage in obtaining the power of the locomotive in 

(Concluded on page 291) 
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Lackawanna Develops Self- 
Clearing Hopper Car for Cement 


BOUT four years ago the Delaware, Lackawanna 
& Western started to develop a design of self- 
clearing hopper car which would be suitable for the 
transportation of bulk cement or other commodities of 
similar nature. After giving careful consideration to 
the various phases of this problem 10 existing hopper 
cars with 30-deg. slopes were converted for experimental 
purposes, and at that time all-steel roofs with hatchways 
were applied. As a result of this experiment it was 
found that it would be desirable to have a steeper dis- 
charge angle to the slope sheets in order to make them 
self-clearing. It developed that after a car was loaded 
with cement and moved over the road about 50 miles 
the cement would settle from 15 to 18 in. because of the 
air being forced out by the vibration of the car, thus 
making it very difficult to unload, as the cement would 
not run on the 30-deg. slope of the original sheets. 


End view of hopper door 


As a result of these findings it was decided to equip 
the cars with false slope sheets, cross-ridge sheets and 
longitudinal hood sheets on a 48-deg. angle, which has 
proved satisfactory from a standpoint of discharge 
through the door openings. 

At the time the new false slope sheets were applied, 
a special design of bottom sliding door, developed by 
the D. L. & W., was applied. The sliding door is sup- 
ported by eight rollers, four on each side, and is so 
constructed that when it is pulled out by means of a 


large screw, it drops away from the load, thus breaking 
the seal between the top surface of the door and the 
cement, after which the door can be easily pulled out 
to the desired opening. The four door frames are each 
provided with six swinging clamping lugs, three on each 
side, for applying canvas bootlegs to prevent the loss 
of cement dust while it is being discharged to a screw 
conveyor between the rails. 

Since the original 10 cars were fitted up, the D. L. 
& W. has converted 115 additional cars to the design 
shown. By the use of these cars, bags are eliminated. 
Cement or other commodities can be loaded through 
hatchways in the roof and unloaded by means of the 


Section and end elevation of car 


doors in the bottom of the car. This has proved satis- 
factory and has resulted in the economical handling. 
of commodities. 

During 1932 several hundred thousand barrels of bulk 
cement were handled in these cars by the D. L. & W., 
and an attempt is being made to find other commodities 
which can also be transported in this type of car. 


2o- ening : 


The bottom sliding door is supported on rollers 
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More Reactions to 
R. T. 0.’s Suggestions 


RRESPONDENCE continues to come in con- 

cerning the interview with the railway freight traf- 
fic officer which was published in the May issue of the 
Railway Mechanical Engineer. The high spots in the 
earlier letters were published in the June issue, and an 
article on the controversy by a car department officer 
appeared in the July number. A few of the outstanding 
comments, pro and con, received since that time follow. 


Small Cars and Light Locomotives 


Car Construction Engineer—I do not want to throw 
stones at our friends of the railroads or criticize pro- 
cedures with which I may not be thoroughly familiar, 
but it has often occurred to me, and I have discussed 
this matter with some of my friends, that the railroads 
might advantageously develop two types of freight serv- 
ice. A 100-car train is all very well for coal, steel, grain 
and similar bulk commodities, but for ordinary mer- 
chandise shipments requiring expeditious handling, it 
seems to me to be folly to employ big cars and make up 
long trains. If railroads do not want to lose all of the 
light merchandise shipments to trucks, I believe that 
they should employ light capacity cars, to be handled 
in frequent and high-speed freight service. The light 
capacity cars have stood the test of time in meeting 
European conditions. We are getting to a point where 
the practice of hand-to-mouth purchases seemingly 
should or ought to permit advantageous use of cars 
smaller than the 50-ton freight cars generally provided, 
and seldom filled in merchandise service. 

Mechanical Department O fficer—It seems to me that 
the four-wheel car would not be a successful unit to be 
operated with eight-wheel cars in freight trains. The 
container car will meet this need, except that it should 
be so designed that you will not need a special unloading 
device to transfer it from the car to a truck for delivery 
to its destination. My recommendation would be to 
build fewer of the high capacity box cars and more of 
the low capacity. The weight of the car could be 
materially reduced and more cars per train hauled. I 
have often thought of the amount of punishment our 
old wooden frame cars stood and particularly as to the 
end shocks. An introduction of something of this 
character into our modern design to take care of the 
shocks would be a direction in which to work. It seems 
to me that if we incorporate such construction into the 
designs that we find today in our airplanes, where the 
shocks are distributed to and absorbed in the whole 
structure instead of concentrated at the point of attack, 
we would be going somewhere. 

Equipment Designer—I do not doubt that some in- 
tensive educational effort is required for the use of the 
specially designed lighter locomotive, and yet I have been 
very much surprised to find that a number of railroad 
men immediately indicated favorable reaction. This is 
especially true as regards passenger service. The ques- 
tion of the shipment of freight in lighter cars is so 
involved at the present time because of the effect of the 
container car and the truck operating on the highways 
that I do not believe we can hope for any definite trend 
along this line for some little time. I do know, however, 
that some railway operating people are seriously con- 
sidering the matter and I think within the next two 
years we shall see evidences in actual construction. 
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Mechanical Superintendent.—So far as I know the car 
(four-wheel refrigerator) can only be operated on one 
railroad, the C. M. St. P. & P., and will not be accepted 
in interchange on any other railroad. The car has for 
some time past been standing idle at the Hormel plant in 
Austin, Minn. [It is true that the A. R. A. rules bar 
this car from general interchange. On the other hand, 
a considerable number of individual roads have agreed 
to take the car in interchange and the records show that 
it is in continuous use between Austin, Minn., and points 
south. ]—Editor. 

Mechanical Department Officer—It seems to me that 
a subject has been opened up that should lead to a very 
helpful discussion, and I hope that you will manage to 
keep the ball rolling. 


Easier Riding Freight Cars 


Traffic Officer—I thoroughly agree with the point of 
your editorial that freight cars must be improved so that 
we traffic people can relax some on our packing require- 
ments. We can then compete with the trucks with a 
greater degree of success, for the shipper will be spared 
packing costs and freight charges on excessive dead 
weight of the packing. I think that you are to be con- 
gratulated upon your attitude that the mechanical de- 
partment can give traffic departments and operating de- 
partments a better chance to be successful. It is im- 
possible to attain progress in a single department without 
parallel progress in all of the other related departments. 

Superintendent Motive Power—Your editorial, 
“Freight Cars Must Be Designed To Ride Better,” is, in 
the view of investigations that have been made, a very 
timely subject, studies that have been made indicating 
the detrimental effects on certain commodities on account 
of “vertical jiggling,” as one operating officer has termed 
it. Devices have been developed to overcome these vibra- 
tions, and while the effectiveness of some of them re- 
mains to be proved by actual service, the means appear 
to be at hand, and I am satisfied that it is only on 
account of the financial situation on many railroads and 
private car lines that more applications of shock or vi- 
bration absorbers have not been made. 

Railway Supply Sales Engineer——In my opinion there 
is no question but that a different design of freight car 
is absolutely essential. Several days ago I happened to 
be standing alongside a railroad track in an eastern city 
as two freight trains passed—one with 52 cars and the 
other with 56 cars. I estimated that the trains were 
going at least 60 miles an hour. Each one was pulled 
by two 2-8-8-2 Mallet locomotives. The vertical oscil- 
lation in all of these cars as they passed over the cross- 
ing was quite marked. 

Superintendent Motive Power—Unquestionably the 
mechanical department must provide better riding cars 
and cars of design needed to secure and hold the traffic 
to the railroads. However, there is a diversity of cars 
now in service and, probably, in many cases, designs that 
are not generally known, so before criticizing for a lack 
of effort, an educational campaign of what is available 
should be made. We have been testing for some time 
the shock absorbers placed in the coil springs on car 
trucks and believe, from present indications, that this 
simple feature has merit and will soon be adopted in 
general practice. 
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Controlling the Cost of 
Locomotive Maintenance 


HE usual method of computing locomotive main- 

tenance cost is on a mileage basis and this seems 
to be as equitable a basis as can be used as between divi- 
sions of a railroad. Costs on a mileage basis are not 
always comparable as between railroads, due to the dif- 
ferent policies of making charges to locomotive main- 
tenance costs, both labor and material. Some roads 
charge scrap value, plus the cost of conditioning for 
repaired materials, while others credit needing repair 
material at 80 per cent of the new value, and charge it 
out at new value after reconditioning. There are dif- 
ferent sizes of locomotives to be considered, but the 
general average is about the same. Costs arrived at on 
a tractive force basis, or a ton-mile per train-hour basis 
are all right where close calculations for the manage- 
ment are needed, but the average employee will take 
more interest in, and get more information out of a 
statement made up on a mileage basis—and by “em- 
ployee” I mean the workman and his immediate super- 
vision. If locomotive maintenance costs are to be kept 
to the minimum, without loss of efficiency or a lowering 
of the general condition of the power, every man from 
the chief mechanical officer down to the workman who 
actually makes the repairs must co-operate to that end. 
The supervision must know exactly what material and 
labor costs are, and the workman should be informed 
regarding the value of the material he is using. He will 
then usually co-operate to the fullest extent in con- 
serving it. 

It is, of course, necessary that certain machinery be 
set up to secure, assemble and distribute this information, 
which is done as follows on the Chicago, Burlington 
& Quincy : 

(1) The accounting department has established at 
each of the general shops an accounting organization to 
keep us informed currently as to the amount of money 
spent for labor and material on each locomotive in the 
shop. This information is available to the shop super- 
intendent any day, on any engine, should he ask for it. 
Four times a month a statement is handed him, showing 
just how much has been spent so far on each engine in 
his shop. This gives him a chance to check his expendi- 
tures against the progress that has been made in re- 
pairing the engine. Should cost appear to be running 
out of line, he can take immediate action to control it. 
A copy of this statement also goes to each supervisor 
in the shop, and a copy is sent to the superintendent of 
motive power. Two days after the engine is released 
from the shop, a statement is issued showing the actual 
cost of repairs, divided as between labor and material, 
and with shop and store per cents added. This state- 
ment also shows the cost of repairs to the last four 
engines of the same class and receiving the same class 
of repairs, also an average cost of the five engines men- 
tioned. Any increase above the average cost is fully 
investigated. 

(2) The accounting department issues a statement 
each month showing the costs for labor and material, 
general repairs and running repairs, on each individual 
engine, also showing the average cost for each class of 
engine. A recapitulation is made showing the costs by 
divisions and grand divisions, divided as between gen- 
eral and running repairs, labor and material. Each 
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Co-ordination of the effort of 
all employees is facilitated by 
figures from the accounting de- 
partment showing current costs 
for labor and material, general 
repairs and running repairs on 
each locomotive 


master mechanic. gets a copy of the recapitulation and 
the individual costs of engines on his assignment. We 
find these statements arouse keen interest among the 
supervision in the shops and roundhouses, and has had 
a decided effect in bringing about the introduction. of 
new methods in handling the work, and particularly in 
bringing about a close check on damaged or worn 
material as to whether it should be repaired or new 
parts used. 

We find a greater effort on the part of supervision 
to centralize the work in special gangs, and in each case 
much greater efficiency results. For instance, by re- 
arranging and centralizing the work in the rod gang, a 
saving of 60 per cent in man-hours was accomplished. 
In the shoe-and-wedge gang, a 55-per cent saving re- 
sulted. This gang was also provided with a small drill, 
which allowed them to do their own drilling. In the 
valve gang, a saving of 55 per cent in man-hours was 
accomplished. 

There are also other cases where we found it possible 
to relocate machinery for the specializing of gangs, par- 
ticularly in handling boiler and flue work in the machine 
shop, which brought about reductions in cost. Numer- 
ous jigs, special chucks, mandrels, etc., have been de- 
veloped to reduce the time for different jobs. 


Time Schedules for Detail Operations 


All operations in all departments of the general shops 
have a scheduled time in which the work is to be per- 
formed. In general, all of the time studies are made 
by the shop supervision; however, before being made 
effective, they are checked and approved by system pro- 
duction supervisors. The checking of the datly produc- 
tion time of workmen is done by the local supervision 
in the shops. If a workman completes a job in less 
than the scheduled time, he accumulates bonus time, 
which is paid for at his regular hourly rate. Should he 
fail to make the production rate, the reason for it is 
ascertained. This is very important as rate failures 
have been the means of calling attention to castings that 
are too hard, or castings, or forgings, on which too much 
material had to be machined off. By correcting the 
patterns, we not only saved machining off the surplus 
material, but also reduced the weight and the cost of 
the castings or forgings. 

Generally speaking, the longer an engine is in the 
shop, the higher the cost, and with this thought in mind, 
a routing sheet is prepared weekly with all engines in 
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shop listed with date in, date for boiler test and other 
items such as frames, cylinders, guides and crossheads 
ready, guides and crossheads -up, valve motion, spring 
rigging, shoes and wedges, driving boxes, engine 
wheeled, tank ready and engine out of shop ready to 
fire with respective dates on each item. All dates are 
based on boiler test and each item must be ready on 
time or delay will result. 

In recent years, some of our shop practices have been 
changed. Formerly, an engine arriving at the shop for 
general repairs was completely dismantled, regardless of 
conditions. Now we take down only such parts as are 
in need of repairs. For instance, if the guides are in 
good shape, they are not taken down. As an illustration, 
when a master mechanic receives authority to move an 
engine to the shop, he advises the shop as to the condi- 
tion of the back cylinder heads. If reported good, the 
shops may not find it necessary to take them down. The 
savings on one engine may be small, but will amount to 
a considerable sum in a year’s time. 

We are now welding in switch engine flues without 
ferrules at a saving of about $25 to $30 per engine. 


Methods of Reducing Costs at Engine Terminals 


_Reports are made up monthly, showing for each en- 
gine, the total mileage made since the last general shop- 
ping, enginehouse cost since last general shopping and 
the months of service that can be expected from each 
locomotive. This cost statement again has its influence. 
It is gratifying to note the effort the engine foreman will 
make to control individual engine costs. With any easing 
up of power requirements, he will at once set the sur- 
plus locomotives aside to avoid the expense of the 
monthly inspection and also get credit for months out 
of service so that the life of the flues can be prolonged. 
Or, if the cost to maintain the machinery is out of line 
with mileage that has been made, he will, if possible, 
assign the engine to service that will prolong its service 
in order to bring the cost in line. 

Water conditions have a decided bearing on locomotive 
costs, and for that reason, practically all of the important 
water stations are provided with lime-soda-ash treat- 
ment, and are closely supervised by the water engineer 
and his field men, who make frequent checks of the 
quality of the water supply. This has materially length- 
ened the life of the flues and quite often we find an 
engine that has 48 months of service on the flues as per- 
mitted under the federal rules, and the machinery is 
still in good shape, or can be made so with light repairs. 
In such cases, we ask the chief federal locomotive inspec- 
tor for an extension on the flues ; he has been very willing 
to grant these extensions when the conditions justified it, 
and this has been a great factor in controlling the loco- 
motive costs. 

Portable gas- or electric-driven crane trucks are used 
in practically all enginehouses where maintenance work 
is handled. They are invaluable in handling air pumps, 
feedwater pumps, tube bundles for feedwater heaters, 
rods or other heavy parts, and usually on these operations 
will reduce the labor cost about 50 per cent. A check 
of the cost of stripping a heavy 2-10-4 locomotive and 
delivering the parts to the machine shop developed a 
cost of $52.98 when done with the crane, as against 
$96.75 when done without it, and the hazards of handling 
heavy material are practically eliminated by their use. 

As a result of closing a number of smaller terminals, 
and concentrating the work at larger ones, we have been 
able to install labor-saving devices, such as locomotive 
hoists, drop-pit tables, overhead cranes, etc., at the latter 
places and largely eliminate physical labor in handling 
heavy parts. The best tools have been assembled at these 
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places, which not only expedites the work, but enables 
us to make permanent repairs and prolong the service 
life of the engine. 

The enginehouse foreman is encouraged to call at- 
tention to facilities that will result in enabling him to 
expedite his work. 


Satisfactory Materials Must Be Secured 


The question of proper materials is ever with us and 
we are constantly in touch with the laboratory on it. 
Good materials are, of course, essential, but that does not 
mean that the higher-priced materials are always the most 
economical to use. We recently changed the composi- 
tion of our driving-box brasses from phosphor bronze 
to high-lead bronze, and we find that we are getting 
decidedly more mileage out of our high-lead bearings 
than from the phosphor bronze ones, and the cost per 
pound is less for the high-lead. Another recent check 
developed that a cheaper welding material could be used 
on ashpan work, which will result in a saving, and the 
results are just as good; of course, the better materials 
will be used in boiler work, frame welds and other im- 
portant jobs. 

Too much cannot be said of the necessity for, and 
results accomplished by, a rigid inspection at the time of 
the monthly test. In addition to the federal tests re- 
quired, we also test the steam pipes and superheater 
coils, remove side-rod collars and examine rod bushings, 
and on the more important power, the valves are pulled 
and examined, cylinder packing examined and everything 
done to eliminate, so far as possible, the necessity for 
handling any heavy items until the next monthly test. 

In checking shop and enginehouse operations, we 
found that considerable time was lost by mechanics and 
helpers going for material. We, therefore, arranged for 
the stores department to deliver all material to the point 
at which it was to be used. This was accomplished by 
having the stores department men make regular trips 
through the shop or roundhouse to collect the orders 
and deliver the material. At the larger terminals, these 
men are provided with Clark tractors. ` Delivery men 
with these machines can make several deliveries during 


-the time it would take a mechanic to go for his material. 


This keeps the mechanic strictly on mechanic’s work, no 
excuses being accepted for the mechanic’s going for 
material. If he is delayed for anything, there is some- 
thing wrong with the system; we look for that fault 
and correct it. We may not have made our needs known 
in time to let the delivery man get it to us, or the system 
may not be perfectly organized; at any rate, the me- 
chanic stays on the job—he would not be served by the 
store if he went there. These delivery men also handle 
intershop messages in the general shops. This saves the 
supervision considerable time and keeps them with their 
gangs. The delivery system requires a little closer at- 
tention in the roundhouses, until we get the mechanics 
educated to the fact that the first thing to be done when 
assigned to a job is to check it for the material he may 
need. There is an indicator in front of each engine, 
and when set in “Need Material” position, it becomes 
the dutv of the delivery man to get in touch with the 
mechanic in the cab, in the pit, or at the rear of the 
tender. There must be no delay to the mechanic. 


Extension of Locomotive Runs Reduces Costs 
Extended locomotive runs have been a great factor 
in bringing down locomotive maintenance costs; it re- 
duces the number of locomotives in service, consequently 
the number to be repaired; it is decidedly beneficial to 
the boiler as we do not have the continual raising and 
(Continued on page 289) 
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Railway Shops Badly 
In Need of New Tools* 


| perrne meer loadings have been increasing at a 
steady and rapid rate for many weeks. Electric 
power production, another good business barometer, has 
paralleled the improvement in freight car loadings. The 
railroads are carrying a goodly share of the unexpectedly 
large number of visitors to the Century of Progress 
Exposition at Chicago. The farmer is getting a higher 
price for his products, thus making it possible for him 
to buy more freely. 

Railroad net earnings have been increasing and many 
of the railroads are now enlarging their maintenance pro- 
grams and, in particular, are speeding up their repair 
shop operations. Fear is expressed in some quarters that 
car shortages are impending and that the freight traffic 
congestions of ten years and more ago may return with 
a vengeance. Are the repair shop facilities ample to take 
care of the demands that will be made upon them? Is 
there a need for new tools and equipment? 

To secure an authoritative answer to these questions 
I searched out a mechanical department officer who has 
made good in a decided manner. Moreover, he takes a 
keen interest in the repair shop facilities and operations. 
never losing an opportunity to visit shops (railroad and 
industrial) to secure suggestions for further improving 
the efficiency and effectiveness of his own operations. 

He was working under pressure when I approached 
him, but dropped everything for the moment to give me 
his undivided attention. I lost no time in getting down 
to brass tacks. 

“You have given a lot of attention to your repair 
shop facilities in recent years,” I said. “Before the 
depression you were in the habit of regularly adding 
new tools to your equipment each year. You should be 
in an excellent position from the standpoint of efficiency, 
except that, of course, there has been some deterioration 
in your equipment in the past two years. Presumably, 
for instance, some of the small tools have worn out and 
have not been replaced. What are the first things that 
you are preparing to buy, now that business is picking 
up?” 

His answer came as quick as a flash. “As soon as I 
can get them budgeted,” he replied, “I want to install a 
considerable number of modern, up-to-the-minute ma- 
chine tools.” (In confidence he mentioned the number. 
It was so large—at least it seemed so to me—that I 
gasped.) 

I was surprised, for I expected him to say that his 
equipment was in such shape that he could get along 
without buying any large tools at present, but that he 
would have to bring the smaller tools and equipment up 
to normal as quickly as possible. He did admit that 
this was necessary, but continued to place special em- 
phasis upon the need for up-to-date machine tool equip- 
ment. 

“Just why is this so necessary?” I asked. 

“For several reasons,” replied S. M. P. “In the first 
place, as you very well know, there has been a tendency 
in recent years to concentrate repairs at central points 
and to close down the smaller shops. This centralization 
has made it possible to organize much of the work on a 
production basis, even though the number of parts in- 
volved in a locomotive repair shop, for instance, is very 


* The second of a series of interviews on mechanical department prob- 
lems with men in that department. 
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Radical changes in conditions 
and marked improvements in 
machine tools justify replace- 
ments on large scale 


small as compared to average industrial operations. The 
concentration of repairs in this way makes possible the 
use of more highly specialized machine tools. We had 
a very large number of new machine tools budgeted when 
business slowed down, but since that time we have gone 
ahead with the centralization of our repairs and the need 
for the new tools is even more imperative now than it 
was a couple of years ago.” 

“You must remember, also,” continued S. M. P., “that 
radical changes have taken place in machine tool design 
and operation in recent years. You may laugh when I 
tell you that one of the first things that I would do if 
I had the money would be to buy a number of new 
drill presses. Such great improvements have been made 
in the drilling machines and in the drills themselves that 
it is now possible to drill a 214-in. diam*ter hole in the 
same time that it requires one of the older machines to 
drill a l-in. hole. Then, too, as you very well know, 
some of the older types of standard machines may now 
be replaced to excellent advantage by milling machines, 
grinding machines and other special types. If we had the 
money to spend, I am sure that I could add a large 
number of new tools to excellent advantage and guar- 
antee a saving of 20 per cent.” 

“T can’t understand,” I said, “why you are so em- 
phatic in your statements. Did you feel the same way 
two years ago?” 

“Yes, I felt much the same way then,” replied S. 
M. P., “but I could not press the management as hard 
as I now feel I can do when more money becomes avail- 
able for maintenance purposes. You may recall that for 
several years we were busy extending locomotive runs 
and introducing larger and more efficient power. To 
use such locomotives to advantage it was necessary to 
make heavy expenditures for enlarging turntables, im- 
proving enginehouse equipment, and strengthening track 
and bridges. The time has now come, however, when 
I believe we will find that the best investment we can 
make will be in improving our repair and maintenance 
facilities. I am all the more impressed with this fact as 
I find opportunities to study the greatly improved tools 
and equipment which are now available, many of them 
specially designed for railway purposes.” 


Recs 1N A WaLL.—Seven passes, issued in 1882 and good 
for transportation on the old Oregon Railway & Navigation 
Company, were found when a wall in an old building at Portland, 
Ore., was torn down. Along with the passes were a cancelled 
check for $48.50 and a book of rules and regulations in force 
on the railroad at that time. One of the most interesting rules 
was the one governing the speed of trains. Under this regulation, 
no passenger train was permitted to exceed a speed of 18 miles 
an hour, and freight trains were restricted to a maximum of 
13 miles an hour. This, of course, was before the days of 
40-mile-an-hour competitive motor trucks. 
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Drait Appliance Returns 
Cinders to the Firebox 


A LOCOMOTIVE front-end arrangement which is de- 
signed to retain all cinders in the front end and 
return them to the firebox for complete combustion has 
been developed by the J. S. Coffin, Jr., Company, Engle- 
wood, N. J. The equipment, which is known as the 
Superdraft, consists of a separator, through which the 
front-end gases pass freely to the stack and from which 
the cinders are diverted by their own inertia, and two 
steam ejectors by which the cinders are picked up from 
the bottom of the smokebox and returned to the firebox 
through return pipes which pass back through the barrel 
of the boiler. 

The separator replaces all baffle plates and netting 
as customarily employed in the locomotive front end. 
It is built-up of top and bottom plates and a frame of 
light vertical members to which solid and perforated 
plates are attached by the customary key-bolt fasteners. 
The top plate is suspended from the top of the locomo- 
tive front end, and a tight closure about the extension 
stack is effected by means of a collar which is key-bolted 
in place. The nozzle extends up through the bottom 
plate, which is supported from the bottom of the front 
end by means of a sleeve which surrounds the nozzle 
base and by a vertical dividing plate which extends 
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The superdraft prevents cinders 
from passing out the stack and 
requires no diaphragm plates, 
thus reducing the resistance to 
the flow of gases. Ejectors re- 
turn the cinders from the 
smokebox to the fire bed 


forward on the longitudinal center line of the front end, 
to which it is attached by welding. The enclosure of 
the separator back of the center line of the stack is a 
half cylinder of solid plate. The long streamlined sur- 
faces in front of the center line of the stack and nozzle 
are closed with perforated plate. There are no other 
obstructions to the flow of gases from the tube sheet. 
When the locomotive is in operation the gases and 
cinders from the tubes flow forward around the solid 
cylindrical back plate of the separator, the gases then 
being drawn through the oblique walls of perforated 
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plate, while the cinders continue toward the front end 
of the smokebox in a direction approximately parallel 
to the surfaces of the netting, to fall at the bottom of 
the smokebox. Here they are picked up by steam- 
operated ejectors, which blow them back through 2%4-in. 
return pipes to the firebox. The return pipes pass 
through 3'4-in. boiler flues and terminate from 1⁄4 in. 


i, 3" 
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Top of Grate 
How the cinders re-enter the firebox 


to 34 in. inside the rear tube sheet. A special spacer 
brick is provided in the arch just back of each tube to 
permit the cinders to fall through to the fire. 

In the performance of its primary functions of pre- 
venting the discharge of cinders from the stack and 
reclaiming the heating value of cinders which pass into 


Location of the separator and ejectors in the front end 


the front end, the Superdraft equipment possesses a 
number of other advantages. Since the clearing of the 
front end is no longer a function of the drafting equip- 
ment, high gas velocities are unnecessary and the sepa- 
rator itself offers very little resistance to the flow of 
gases to the stack. The relation of the cinder flow to 
the separator is such that only a small portion of the 
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cinders come in contact with the screen or perforated 
plate, and then parallel to the surface rather than against 
it, which materially reduces the netting wear. This also 
reduces the tendency of the netting to plug. As a further 
precaution in this respect and also to prevent any water 
dripping from the stack getting into the front end, a 
water-tight rim is placed about the edge of the bottom 
plate of the separator, and any water which drips onto 
the plate drains into a water-tight well inside the sleeve 
support which surrounds the exhaust pipe. Such water 
as accumulates here is evaporated when the smokebox 
again becomes hot. 

The high draft efficiency and elimination of cinder 
losses are said to result in a substantial increase in loco- 
motive efficiency. Other advantages are the elimination 
of fire losses to railway and other adjoining property, 
reduction in the cost of cleaning ballast, and greater 
comfort and cleanliness both for passengers and em- 
ployees. 


Controlling the Cost of 
Locomotive Maintenance 
(Continued from page 286) 

lowering of steam pressure—cold air through the flues 
as we had when locomotives were changed at every divi- 
sion point of a hundred miles or so; in fact, we found no 
more work reported on a certain engine whose run was 
extended from 400 miles to 650 miles. This is one 
question on which the operating department can be of 
material help, and we find them very willing to go 
along with us on any change they can make to help us 
extend locomotive mileage. This applies in particular 
to making their switch-engine assignment so that power 
can be doubled over and get two or three shifts a day 
out of it. 

When the expected months of service drops to three 
on any locomotive, a work report for the shop is made 
up. This report shows the attention the engine will need. 
It also shows the thickness of driving tires, diameters of 
all driving journals and of all side-rod and main-rod pins. 
This information, together with a list of needed material 
that is furnished by the master mechanic, is sent to the 
shop superintendent who is then in a position to pre- 
pare intelligently for the repairs to the locomotive. A 
copy of this material list is also sent to the stores de- 
partment, who begin to assemble the material, and who 
are usually able to deliver it all to the engine as soon 
as it is in the shop. 

We have found it very beneficial when new power is 
under consideration to call the men who are going to 
maintain it into conference with the people who are de- 
signing it. Many changes have been made as a result of 
these meetings, which tend to reduce maintenance cost 
after the locomotive went into service; for instance, in 
paneling of jacket in the vicinity of the flexible staybolt 
caps. A slight change in the engine truck to facilitate 
the removal of cellars and wheels, lengthening of the 
piston rod a little so that the cylinder packing can be 
removed without extracting the rod from the cross- 
head—all of these things help to reduce maintenance 
costs. In considering new locomotives, too much em- 
phasis cannot be placed on giving the mechanical en- 
gineer ample time to work out a well-designed machine. 
Many mechanical organizations who apparently have a 
high locomotive maintenance cost. are really doing an 
efficient job of maintaining a poorly-designed engine and 
there are other organizations that are doing a poor job 
of maintaining a well-designed one. 
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-Each month all of the master mechanics, assistant 
master mechanics and other special men are called to- 
gether, at which time each engine or passenger motor-car 
failure is fully analyzed and responsibility fixed, and, if 
possible, a recommendation is made to prevent a recur- 
rence. A complete report is made of the findings and 
recommendations, and a copy sent to each supervisor 
on the railroad, who has anything to do with main- 
` tenance of power. 

In conclusion, low locomotive costs are attained only 
by continued effort on the part of the mechanical or- 
ganization, with the co-operation and help of the 
operating and stores departments. Good tools and facil- 
ities have an important bearing on this question, but, 
without the close checking and supervising that has been 
mentioned, tools and equipment, alone, will not keep the 
maintenance cost at a minimum. 


Grate Design and 
Smoke Prevention* 
By J. W. Hulson 


T view of the close relation between fuel economy 
and smoke prevention, I shall endeavor to point out 
advantages and improved performances resulting from 
correlating grate design with front-end design. 

A decided improvement in grates in the past few years 
has come as a result of consistent study along the lines 
of fuel conservation and the necessity of reducing the 
cost of locomotive repairs. Larger grate areas, lower 
combustion rates, improved stoker distribution and the 
use of smaller coal have affected firing conditions. An 
improvement in firing conditions has been the purpose 
of these changes, but another element has had to be 
worked out—the question of total air inlets through the 
grates. 

Smoke from any coal-burning furnace is evidence of 
incomplete combustion, and indicates that one or more 
of the four elements—time, temperature, air and mix- 
ture—are either lacking or out of balance. 

The combustion rate is dependent upon air flow, or 
the volume of air that can be supplied in a given length 
of time. 

Stack size, nozzle design and the proper alinement 
and adjustment of both, plus the restrictions to gas flow, 
determine the capacity of the front end for any given 
back pressure. 

The restrictions to gas flow consist of deflector and 
diaphragm in the standard Master Mechanics’ front end, 
superheater dampers where used, the net gas area 
through the flues, the arch, the fire bed, grates and 
ash pan. 

The old purpose in grate design had the idea of low- 
ering the restriction to air flow by holding the percentage 
of air opening through the grates as high as possible 
on the assumption that a greater air flow would result 
and increase boiler capacity by supporting a higher com- 
bustion rate. In some instances this proved true, be- 
cause ash-pan or grate openings were restricted in rela- 
tion to front-end capacities, but it did not solve the 
problem for all conditions. Now we are concerned in 
adjusting air flow through the grates to the front-end 
capacity, whatever it may be. 

From the grate openings to the top of the stack, the 

* Abstract of a paper presented at the annual meeting of the Smoke 
Prevention Association held at the Hotel Sherman, Chicago, June 20 to 


23, inclusive. The author is secretary-treasurer of Hulson Grate Cor- 
poration, Keokuk, Iowa. 
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locomotive boiler and front end is a closed vessel, dis- 
regarding for the moment air openings around the 
stoker, door, etc. No more air can get into the firebox 
than is ejected from the stack. Given a front-end 
temperature of 500 deg. and air at 60 deg., we can only 
get one cubic foot of air into the firebox for every two 
cubic feet out the siack. The volume of gas that can 
flow through is dependent upon stack size and velocity 
of the jet. The size of the stack has been dependent 
upon the size of the nozzle, because for any diameter of 
plain circular nozzle there is a maximum size of stack 
which this jet can fill within the limits of stack heights 
possible on a locomotive. The jet can be increased in 
size by a baffle, such as a bridge at or above the nozzle 
opening. Such an arrangement permits a larger stack. 
Nicking the surface of the jet, as with a Goodfellow 
nozzle, increases the entraining area of the jet and 
allows a larger stack because of some spreading effect. 

The greatest increase in stack size, however, is pos- 
sible with an annular ported or multiported nozzle, such 
as the waffle-iron nozzles used on the Norfolk & West- 
ern, the Sweeney nozzle, Armstrong nozzle and the 
star-shaped Kiesel nozzle. These nozzles produce a jet 
of much greater overall diameter, the largest being the 
Kiesel nozzle, giving a spread of over 16 in. A multi- 
ported nozzle greatly increases the entraining area of 
the jet, at the same time permitting increased nozzle 
areas. For instance, on a 28-in. by 32-in. Mountain-type 
engine we are using Kiesel nozzles with an area of 52 
sq. in., 16-in. spread, equal in area to an 8%-in. round 
nozzle. The stack diameter in this case is 255% in. 
Another instance is a 3114-in. by 32-in. Consolidation 
engine with a 45-sq.-in. Armstrong nozzle, 12-in. spread 
equal to a 7% ¢-in. round nozzle, with a 20-in. diameter 
stack. The back pressure is, of course, correspondingly 
reduced, as compared with circular nozzles. 

The capacities of these combinations are far in excess 
of anything found with circular nozzles and small stacks, 
and the use of them changes and simplifies the problem 
of grate design and air control. Large increases in com- 
bustion rates and, as a result, increased boiler capacity 
are available, and the problem of air control—to secure 
the highest combustion efficiency—comes directly to a 
question of grate design. 

How to compute the air inlet involves the restrictions 
between the stack and grate. Beginning at the nozzle, 
with a Master Mechanics’ front end the deflector plate 
is the first restriction. Next is the netting; then the 
flues, the arch opening, the fire bed; and last, the grates. 
With the Kiesel front end there is no restriction between 
the nozzle and the front flue sheet. This is also true 
of the Type-C Cyclone front end. Less restriction in- 
creases the flow for any stack and nozzle combination. 

The net gas area through the flues is unalterable, and 
this area practically governs all other areas. 

With increased capacity of the front end, with too 
high ratios used for the total air inlets through the 
grates, it is readily seen that the air flow for any given 
front-end draft is dependent on the fire-bed thickness 
to restrict and control excess air. The air inlets through 
the grates are reduced to control the fire-bed thickness. 
In most cases the ‘grates will represent the greatest 
restriction from the nozzle to the ash pan. This makes 
it necessary to provide different finger castings, in the 
case of Hulson grates, for different classes of power, 
but, due to the low maintenance, this change in so-called 
standard grates for all classes of power is not a serious 
handicap. The adjustment of the air inlet through the 
grates amounts to the same thing as adjusting the air 
valve in a carburetor. The air inlet is fixed, the draft 
and coal delivery determining the combustion rate. 
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Ratios for these various conditions have been developed, 
based on front-end gas analysis. Firebox temperatures 
are high, excess air is reduced, and boiler capacity is 
greatly increased. For example, the indicated horse- 
power on the Mountain-type engine referred to has been 
increased from 3,800 hp. with a Master Mechanics’ 
front end to 4,900 hp. at 58 m.p.h. with the Kiesel front 
end. The tonnage rating on these engines has been 
increased 30 per cent. 

The Tuyere-type grate, with its baffled air admission, 
plays a very important part in these adjustments because 
of the very thin fires. With the restriction at the stack 
relieved, working at long cut-off and slow speed, the 
firebox drafts run very high—up to 4 and 5 in. of water. 
The Tuyere-type grate eliminates the tearing action; 
the velocity of the incoming air is reduced, but not the 
volume. Stoker distribution is perfect. Once set, the 
distributor jets are not disturbed for the trip, except 
for pressure on the manifold to compensate for any 
change in coal size or moisture. 

Leaving the terminal, the fireman is not concerned 
over a heavy fire, built to reduce the smoke while getting 
to his train, as it will burn down properly with increased 
draft. Coming into the terminal with a clean, level fire, 
and firebox temperatures up, he can get to the round- 
house without uneasiness for smoke. 

This increased engine capacity, better fuel perform- 
ance and perfect fire conditions are the result of studying 
the gas flow from the grates to the top of the stack for 
any given set of conditions, and arriving at the right 
adjustment of areas between these two points. The 
new designs of front ends with greater capacity make 
these adjustments possible, with a large reduction in 
back pressure, and the improvement, smoke conditions 
included, is the result of more complete and more ef- 
ficient combustion. 


Controlling Maintenance 


Expenses by Design 
(Continued from page 281) 


any one of these ways can readily be obtained from 
Fig. 3. 

The forces on the frames at the axle centers on the 
leading side of the locomotive amount to 330,000 Ib. for 
curve “A,” 300,000 Ib. for curve “B” and 290,000 Ib. 
for curve “C.” Assuming 80,000 miles between shop- 
ping for the locomotive in all instances, and referring 
to Fig. 3, it will be observed that the total expenditure 
for maintenance will be $20,500 for curve “A,” $16,500 
for curve “B” and $15,500 for curve “C.” In the loco- 
motives wherein the booster is used, the maintenance 
expense will be increased by $400, due to the upkeep 
of the booster. The total expense involved in main- 
taining the booster-equipped locomotives will be $16,900 
for curve “B” and $15,900 for curve “C.” The saving 
in maintenance for the shopping period as compared 
to the locomotive without booster shown by curve “A” 
will be $3,600 for curve “B” and $4,600 for curve “C.” 

The annual savings resulting from a reduction in the 
maintenance expense because of the method of obtaining 
total power will depend entirely on the mileage operated. 
With an average of 4,000 miles per month, or 48,000 
miles annually, it will be observed from Fig. 6 that the 
gross return on the investment in the booster unit as 
applied, neglecting any advantage to invested capital 
because of the possible saving in weight which might 
accrue, will amount to 31.5 per cent in the event that 
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the locomotive as shown by curve “C” in Fig. 5 is con- 
sidered. It is further observed from this same chart 
that the net saving, after taking into consideration the 
interest, depreciation, tax and insurance charges on the 
applied booster, but without benefit of any weight reduc- 
tion which may be made, will amount to 20.5 per cent. 

Another instance wherein design may effect economies 
in maintenance is brought out by the description of an 
all-service locomotive by W. E. Woodard before the 
New England Railroad Club. In the design suggested, 
there was a method proposed whereby it was possible 
to reduce the cylinder centers by a substantial amount 
as compared to the usual practice. Obviously, such a 
change in design should not alter the power of the loco- 
motive to any degree, nor should there be any weakening 
of the locomotive structure. A change in the cylinder 
centers of a locomotive will have a decided effect on 
the forces exerted on the frames at the axle centers. In 
the particular locomotive described, the reduction in 
cylinder centers will lower the forces on the frames on 
the leading side of the locomotive from 245,000 to 
238,000 Ib. The value of designing the locomotive in 
this manner can be obtained by reference to Fig. 3, 
wherein it will be observed that with 90,000 miles for a 
shopping period, the expenses will be reduced from 
$13,600 to $12,900, resulting in a saving of $700 in the 
cost of maintaining the locomotive. The locomotive was 
designed for all-service work and should normally aver- 
The savings 
resulting from this deviation from the usual design will 
be in excess of $500 annually. 

There are other features entering into the design of 
a locomotive which may be analyzed in a similar manner. 
The important fact is that it is entirely possible to 
predict accurately from the past performance the pos- 
sible savings for any alteration in the exis‘ing design 
of the locomotive. This is important, as it gives a 
definite means of controlling maintenance expense, which 
starts with the original conception of the locomotive 
and continues during its entire useful life. A complete 
conception of the part taken by locomotive design cannot 
prevail without a thorough understanding of its exact 
influence on the maintenance expense. By no other 
method will it be possible ultimately to reach the desired 
control of maintenance expense and obtain the maximum 
economic benefits from the use of capital. 

* * * 
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Material for roof work at the Milwaukee (Wis.) shop of 
the C. M. St. P. & P. is placed on an elevated plat- 
form from which it is easily applied to the cars 
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EDITORIALS 


Machine Tool 
Requirements 


The interview on the pressing need of new machine tools 
in railway shops, which will be found on another page, 
had just been sent to the print shop when word was 
received from the Chicago Great Western that several 
large new machine tools are to be installed in its Oelwein 
shops. The superintendent motive power whom we in- 
terviewed emphasized two prime reasons for the early 
purchase of new tools. First, there have been marked 
improvements in such tools, as to efficiency and capacity, 
in the last few years; second, the centralization of re- 
pairs at one or a few points makes it possible to place 
more of the work on a production basis, thus justifying 
the use of more highly specialized tools. 

President P. H. Joyce, of the Chicago Great Western, 
in his letter to us, mentioned still another reason, 
although it may have been the intention of “S.M.P.” to 
include it under his two points, since it is more or less 
closely related to them. Indeed, it is quite likely that 


such is the fact, for his road does operate a considerable . 


number of modern locomotives. The Chicago Great 
Western tools are to be installed “to replace obsolete 
machinery which is not suitable for work on modern 
heavy locomotive equipment.” 

Too much care cannot be exercised in the selection of 
such tools. It is not a question of buying standard ma- 
chines, as one buys bolts or nuts or ties, but rather of 
purchasing the tool best suited for the particular work 
to be done. Such tools cannot be purchased on a com- 
petitive price basis. Their purchase should be predicated 
on an engineering analysis of the results to be obtained 
and of the return upon the investment for the particular 
tool on the classes of work for which it will be used. 


Improved Service, 
Greater Economy 


Federal Co-ordinator Eastman in his statement to the 
regional co-ordinating committees on July 14, made the 
following pointed and constructive comment upon the 
elimination of waste and preventable expense: 

Some have looked upon this search for waste and preventable 
expense as merely a project for limiting and curtailing service. 
If I thought of it as that, I would not be for it. More than ever 
it is important, with the competition by which railroads are 
now confronted, for them to give not only good but better serv- 
ice. They cannot afford to wean away traffic. That will drain 
away net earnings quite as effectively as any unnecessary expense. 
It is my hope that in our search for economies we shall find 
means of improving service, both freight and passenger, and 
shaping it to meet present-day conditions. 


Competition has in recent years made heavy inroads 
into the passenger and freight traffic of the railroads. 
While some of this was due to unfair handicaps to 
which the railroads were subjected, progress is steadily 
being made to correct these evils. A long forward step 
in this direction may be taken if the competing types of 
carriers are placed on a more comparable basis with the 
railroads under the application of the Industrial Recov- 
ery Act. 
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Entirely aside from these handicaps, however, the 
railroads are in a position to build up their traffic by 
making improvements in the service, and in this respect 
the mechanical department can play an important part if 
it can receive the support of the executives, always as- 
suming, of course, that it is possible to finance the neces- 
sary improvements. One need only to mention, for in- 
stance, the air conditioning of passenger trains and the 
many other provisions that can be made to insure more 
comfortable, easier riding and convenient equipment. Such 
measures should help materially to win back traffic from 
the private automobile, and possibly from the airplane, as 
well, 

There are good reasons to believe that the weight of 
the freight cars can be very greatly reduced and that 
these cars can be made to ride much more easily, thus 
reducing the possibilities of damage to the equipment 
and the lading, and making it possible to ease up on 
some of the stringent packaging requirements which 
greatly increase the cost of shipping some types of com- 
modities in railroad freight cars. 

Modern locomotives can be operated at greatly re- 
duced costs as compared to the older types of equip- 
ment and there seem to be large possibilities for special 
designs for various types of service. 

The necessity for speeding up the repair and main- 
tenance programs has caused many railways to reopen 
their shops; those which have been in operation during 
the depression are working longer hours with larger 
forces. The trend toward improved locomotive utiliza- 
tion in recent years, with the steps that have been taken 
to keep the locomotives in prime condition at all times, 
and the fact that there has been a strong tendency to 
consolidate locomotive and car repairs at a few points, 
will tend to produce lower unit costs for repairs and 
maintenance. Improved machine tools and shop equip- 
ment are available, the use of which will increase the effi- 
ciency of shop operations. 

These are only typical of the changes and improve- 
ments which the mechanical department can make and 
which will place the railroads in a better position to 
build up their traffic, both freight and passenger. 


Steam Locomotive 
Evolution 


The interesting exhibition of the most powerful mod- 
ern locomotives, as well as working models of some 
of the earliest designs, at A Century of Progress Expo- 
sition in Chicago this year leads to a natural inquiry as 
to what real improvements aside from increased size 
and power have been effected. For purposes of com- 
parison, reference may be had to the typical 4-6-0 pas- 
senger locomotive or 2-8-0 freight locomotive of 40 
years ago. With 19-inch cylinders, 165- to 180-Ib. boiler 
pressure, and using saturated steam, these locomotives 
of 40 years ago developed less than 350 hp. per driving 
axle. This power output per driving axle was increased 
to 475 hp. in 1913; to 575 hp. in 1923: and to over 
1,100 hp. in 1933. Similarly, the unit fuel consumption, 
expressed in pounds of coal per drawbar horsepower- 
hour, was reduced to 6% 1b. in 1913; to 5 Ib. in 1923; 
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and to less than 3 Ib. in 1933. This notably improved 
performance, especially in recent years, must be credited 
to locomotive designers in both the railroad and the 
equipment supply fields. Without the effective co-opera- 
tion of the locomotive builders, as well as manufac- 
turers of capacity- and economy-increasing devices and 
accessories, the steam locomotive could never have been 
developed to meet the demands now made upon it. 

The important part which research and development 
by the manufacturers have played in the improvement of 
steam locomotives is amply demonstrated by the results 
accomplished. Again comparing the locomotive of 40 
years ago with that of today, we find not only steam 
pressures increased 60 per cent or more, but steam 
temperatures raised from 390 to about 650 deg. F.; 
hourly combustion rates decreased from 200 to 100 Ib. 
of coal per sq. ft. of grate area with attendant economy, 
and steam per indicated horsepower-hour reduced from 
28 to about 1814 lb. The earlier freight locomotives 
had 57-inch driving wheels and axle loads of 40,000 1b., 
which may be compared with the 69-in. to 72-in. wheels 
and axle loads seldom less than 60,000 to 65,000 Ib. and 
sometimes over 70,000 Ib. of the modern locomotive. 
Tender capacity has been increased from a maximum of 
about 8,000 gal, of water and six tons of coal to 22,000 
gal. of water and 30 tons of coal. Within the same 
period average tractive force has increased from 35,000 
to 70,000 Ib. Substantial as these performances are, 
they fail to give an adequate picture of the real per- 
formance of modern locomotives as compared with those 
of early design, owing to the great increase in steam- 
generating capacity and overall efficiency which permit 
hauling more than twice as heavy train loads when the 
speeds reach 30 to 45 m. p. h. or more. 


A New Problem 
Looms Up 


In 1912 the Class I railroads spent a little more than 
half a billion dollars for equipment maintenance and 
fuel. At that time fuel constituted the largest of the 
operating expenditures—224 million dollars—while loco- 
motive and freight-car repairs accounted for 158 and 
140 million dollars, respectively. By 1929 locomotive 
repairs stood out as the largest single item of operating 
expense—409 million dollars—followed in order by 
freight-car repairs and fuel, with 338 and 336 million 
dollars, respectively. It is significant that fuel, once 
representing the largest of the three major expenditures, 
has now become the least of the three. 

It is conceivable that, back around 1912, a group of 
railroad officers might have got together and in search- 
ing for opportunities for economies logically selected the 
item of greatest expense and decided that “Something 
has got to be done about this.” History records the 
fact that along about that time the International Railway 
Fuel Association began to be an important factor in me- 
chanical—and transportation—department activities. The 
work of the association and its accomplishments are too 
well known to need recounting, but it is worth while to 
note that, over the intervening years, by concentration 
on fuel selection and distribution, improved firing prac- 
tices, the utilization of improved locomotive designs and 
the development of higher standards of maintenance, the 
association, led by able men, has been influential in sav- 
ing the railroads millions of dollars by cutting the fuel 
bill so that it is no longer the largest item of expense. 

The work of the Fuel Association serves as an out- 
standing example of the value of and the results accom- 
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plished by an organized, systematic effort concentrated 
on a single problem over a period of years. What has 
been done in cutting fuel costs on American railroads 
has been accomplished because the original tremendous 
expense for fuel demanded action, and by devoting spe- 
cific effort to it a real contribution has been made to 
operating economies. 

Within the 17 years between 1912 and 1929 the rail- 
roads of this country made great strides in improving 
train operation. Traffic increased tremendously along 
with the industrial development of the country. In 
1912 total net ton miles amounted to 264 billion; in 1929, 
to 489 billion, an increase of 85 per cent but the capacity 
of steam locomotives and their utilization also increased 
greatly during this period so that locomotive miles from 
1912 to 1929, increased less than 2 per cent. The ex- 
penditure for fuel increased about 50 per cent. During 
the same period expenditures for freight-car repairs in- 
creased about 140 per cent and expenditures for loco- 
motive repairs increased about 160 per cent. In view of 
the attitude of many railroad executives toward expendi- 
tures for equipment maintenance, which have been 
looked upon as a necessary evil of furnishing transpor- 
tation, it is not surprising that these expenses have in- 
creased as they have. The important point is, what are 
we going to do about it? 

For several months attention has been called in these 
columns to the fact that as traffic increased the problems 
of supplying adequate motive power for greater traffic 
movements would gradually become more acute and that 
unless an intelligent motive-power policy was develop 
by American railroads their expenditures for locomotive 
operation might increase out of all proportion by a re- 
turn to service of obsolete power with attendent in- 
creases in expenditure due both to the necessity of 
rehabilitating this obsolete power, as well as the operat- 
ing losses in service. 

Sufficient study has been made of the motive-power 
situation in this country to serve as a basis for determin- 
ing an intelligent policy, and it is evident that there are 
several factors, each important in themselves that must 
be co-ordinated in any such policy in order to assure its 
success. Any substantial and real economies in main- 
tenance must embrace proper design in the first place— 
design with a view to less expensive maintenance; a 
thorough study of repair-shop facilities and methods and 
finally the question of management. As one student of 
maintenance costs points out in an article entitled “Con- 
trolling Maintenance Expense by Locomotive Design,” 
which annears in this issue, the control of such expense 
starts with the design of the locomotive and an accurate 
knowledge of this expense offers the best solution to 
controlled maintenance. The writer goes so far as to 
say that “Bv no other method can accurate control ever 
be obtained.” 

Developments in locomotive design prior to 1930 and 
developments which have been going on since that time 
offer tangible proof that the costs both of locomotive 
operation and maintenance may be materially reduced by 
replacing a considerable part of the more than 80 per 
cent of the motive power in this country that is now over 
10 vears old. 

Unfortunately the problem of locomotive repair facili- 
ties in relation to maintenance costs has not been given 
the attention it deserves. In spite of the fact that many 
shops and engine terminals have been abandoned and 
consolidated with other facilities, we still have in service 
repair facilities that are, in proportion, just as obsolete as 
the locomotives they are intended to maintain. What is 
needed is a study made in some manner that will assure 
the formulation of intelligent maintenance policies— 
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in relation to economical locomotive operation—and 
the utilization of the best methods so far developed for 
the industry as a whole. The difficulty in attempting 
to suggest improvements in repair work arises out of the 
fact that so little real information has so far been col- 
lected. The study must first be made and in the case 
of those roads that have made progress in this respect 
the need for modern facilities is evident. This is strik- 
ingly borne out in an interview which appears on page 
287 in this issue. 

Last, and very important in the solution of this prob- 
lem, comes the question of proper management. No rail- 
road officer can now ignore the maintenance-of-equip- 
ment problem. Railroads are no longer made up of 
individual departments, each working to their own ends. 
Following such a policy means that while expense in one 
direction is being satisfactorily controlled costs in 
another direction mount steadily higher. The history 
of the relation of fuel and repair costs over the years 
previously mentioned are proof of this point. Accurate 
cost control, properly co-ordinated in relation to all op- 
erations is the only way in which weaknesses in indi- 
vidual departments or operations can be shown up. An 
article by O. E. Ward, superintendent of motive power 
of the Burlington entitled “Controlling the Cost of Loco- 
motive Maintenance” appearing on page 285 in this issue 
tells how one road has successfully co-ordinated accurate 
cost control. 

If a fuel bill of 224 million dollars in 1912 was a suffi- 
cient incentive to initiate a concentrated effort which has 
produced real results, a maintenance bill in 1929 of 409 
million dollars certainly ought to be worth serious 
thought. 


The Machine 
Gathers Speed 


After a long and gruelling period of inaction during 
which men have been idle or employed on extremely 
curtailed schedules, and in which the efforts of those 
still engaged in the task of keeping the railways supplied 
with sufficient serviceable motive power and rolling stock 
to handle what business still remained have been handi- 
capped by insufficient supplies, railway traffic has now 
reached a volume and continues to increase at a rate 
which holds forth the promise of a full resumption of 
equipment-maintenance operations at no distant date. 
For the first time since the end of 1931, car loadings 
passed the 600,000 mark for the week ending June 24 
and reached over 648,000 for the week ending July 15. 
There has also been a marked increase in railway travel 
since the opening of the Century of Progress Exposi- 
tion at Chicago at the end of May. 

The effect of this increase in freight traffic, which 
has been rapid since early in June, has been noteworthy 
in two respects. Net railway operating income is rap- 
idly approaching a level where the future solvency of 
the railroads as a whole will be assured, and equipment 
surpluses are rapidly melting under the benign rays of 
renewed business activity. For the month of February 
net railway operating income for the Class I railways 
was less than $9,900,000 and in March $10,500,000. 
For the month of April, in which weekly car loadings 
passed the half million mark, net railway operating 
income had increased to $19,000,000, and for May it 
again increased to $40,700,000. Based on the reports 
for June of twenty railroads, whose reports for that 
month are now available and which show an increase 
over May of 55 per cent, a net railway operating income 
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for all Class I railroads of well over $60,000,000 is 
indicated for June. 

During the first half of March, when weekly car load- 
ings were at their lowest, the average freight-car surplus 
was slightly more than 691,000. For the second half 
of March this was reduced by about 9,900 and steadily 
declined for each succeeding half-month period by from 
29,000 to 37,000, until the middle of June, when the 
surplus stood at 522,785. During the second half of 
June this was reduced by over 69,000 to 453,541, a total 
decline in three and one-half months of 34.4 per cent. 

The rapid growth of traffic and earnings has already 
had a widespread effect on car and locomotive mainte- 
nance programs, some indication of which is contained 
in an article in the News department of this issue in 
which the reopening of closed shops and the extension 
of working time and the increase in the number of 
employees in others are reported for 27 railroads. With 
a continuance of the increase in traffic, or even with its 
maintenance at existing levels, these programs will con- 
tinue to be expanded as the railroads face the necessity 
not only of restoring current wear and tear, but of 
catching up on a tremendous accumulation of deferred 
maintenance. One railroad has already reported a siz- 
able order for machine tools which are necessary for 
the effective handling of the maintenance on its heavy 
modern motive power. Many others face the need for 
similar action in order that the enlarged programs at 
central repair points made necessary by the abandonment 
of many smaller shops may be handled efficiently. Some 
roads are finding it necessary to restore their supply of 
small and portable tools which have run down as the 
result of the necessity for extreme curtailment of pur- 
chases during the past two years. 

The machine has again been started and is rapidly 
being brought up to speed. 


NEW BOOKS 


HANpBOOK OF BUTANE-Propane Gases. Published by Western 
Gas, 810 South Spring street, Los Angeles, Cal. 280 pages, 
84 in. by 12 in., illustrated. Price, $5. 

Both the general and technical phases of the liquefied 
petroleum gas industry in its several branches are dealt 
with in this first edition of the Handbook which repre- 
sents the joint effort of a score or more individuals 
directly associated with butane-propane enterprises. The 
book opens with an historical chapter taking the industry 
through its early and transitional stages into the time of 
current expansion. The contents of the other chapters 
are planned to cover each branch of liquefied petroleum 
gas service, in so far as possible, as a unit—properties 
of the gases, their manufacture, transportation, utiliza- 
tion and distribution. The book also contains a Catalog 
Section, a Buyers’ Guide, a Directory of Central Plants, 
and miscellaneous data. 


Tue TecHNICAL MAN SerLs His Services. By Edward Hurst, 
S.B. Published by the McGraw-Hill Book Company, Nete 
York. 239 pages, 5% in. by 8 in. Bound in cloth. Prace, $2. 
This book is designed to help a small section of the 

unemployed—college graduates, especially the technicallv 

trained. The author has scrutinized the reasons for fail- 
ure or success of graduates whom he has helped and en- 
deavors to show the reader how, by selling his services 
instead of asking for a job, to convert the employer’s 

“no” into a “yes.” A series of cases covering the broad- 

est interpretation of technical training illustrate the ap- 

plication of scientific methods to job getting. The char- 
acters in the book are a hypothetical employer, Mr. 

Jones, and a camouflaged teacher, Professor X. 
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Conditioning 
The Empire Builder* 


Keres passenger cars in good running order, 
as well as cleaned, iced, watered, etc., is very 
important, especially now that the private automobile, 
the highway bus, as well as the air service, make it neces- 
sary that the traveling public be transported as comfort- 
ably, safely and speedily as possible to meet this com- 
petition. 

The Great Northern has a through train known as 
the Empire Builder running between Chicago and the 
Pacific coast, being handled over the Burlington line 
between Chicago and St. Paul, Minn. As the train 
schedule provides for only about 20 min. at St. Paul, 
it is essential that we have enough men, consisting of 
car men, inspectors, cleaners (inside and outside), ice 
men, electricians, etc., on hand at the depot to get the 
train fully inspected and supplied for its long trip to 
the West coast. These men are brought to the depot 
from the Mississippi Street coach yard in a bus used 
for this purpose to save time, and, as soon as the train 
arrives, they go about their various duties as quickly as 
possible so as not to delay the train in any way. In case 
any cars are discovered with defects which cannot be 
repaired at the depot, the coach yard is notified and a 
switcher moves any type of car needed to the depot to 
replace the defective car. 

All of the various classes of Empire Builder cars are 
spotted first out at the coach yard and properly turned 
so they can be handled without delay when called for. 
Of course, the cars in this train cannot be washed on 
the outside, except the windows, nor can they be cleaned 
on the inside other than swept out and dusted, in the 
short period the train is in; but all of the wheels, trucks, 
etc., are gone over carefully by the inspectors. Steam 
connections are cut and coupled up by steam men when 
necessary and any leaks remedied with new gaskets or 
diaphragms. In cold weather the steam has to be watched 
carefully to see that no valves or connections are frozen 
and that all steam traps are functioning properly so that 
the entire train is heating. All air brakes and triple 
valves must be watched and the air tested so as to make 
sure that the valves are in proper working order. Triple 
valves are changed if found to be sticking or inopera- 
tive. All electrical equipment, such as axle generators, 
pulleys, belts and connectors, must be inspected to see 
that they are in good condition and, if necessary, ice 
and snow removed from the machines to keep the belts 
from slipping, which decreases the efficiency of the light- 
ing systems. After these matters have all been taken 
care of the train is ready to leave, and it is very impor- 
tant that this train be in first-class condition when leaving 
the terminal. 


Handling Other Passenger Train Cars 


Passenger cars which operate regularly in and out of 
the terminal are given a thorough inspection both inside 


* Abstract of a paper presented by V. A. Tetu, superintendent car 
shops, Great Northern, St. Paul, Minn., before the May 1 meeting of the 
Northwest Car Men’s Association. 
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and outside on arrival at the coach yard and all necessary 
repairs made during the layover period, if possible. In 
case of any defects that cannot be repaired during this 
time, the car is set out for one or two trips until the 
necessary repairs can be made, substituting one of the 
extra cars which is on hand in the coach yard. As soon 
as these trains are brought to the coach yard from the 
depot, the car-men inspectors go over the trucks, wheels, 
etc., and mark whatever defects they find. If there are 
defective wheels, or any other defects that cannot be 
repaired on the track, the yardmaster is notified and the 
car is moved to the repair-track pit, where the pit crew 
do the work. During this same inspection period the 
car washers wash the outsides of the cars, usually with 
clear water, but every few days when the cars become 
dull they are scrubbed with an oxalic acid solution. 
Other men wash and wipe the windows, and on cars 
that have brass, such as on observation platforms, the 
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Empire Builder at the Union Station, St. Paul, Minn. 


brass is polished with metal polish. The roofs are care- 
fully looked over for possible leaks or bare spots, which 
are painted or repaired, as may be required. After the 
worn brake shoes are replaced, air brakes tested and 
old-date triple valves changed, if any, the cars are ready 
for service, so far as the outside is concerned. 

During this same time the inside cleaners, moppers. 
dusters, etc., are busy with their respective duties. The 
various men are assigned to certain trains for each day 
so there is no time lost, but they can all go to work 
immediately after the train arrives in the yard. In the 
baggage cars, the floors are scrubbed and thoroughly 
flushed with a water hose. Often it is necessary to 
scrape the floors in order to get the dry cream and other 
matter spilled during the trip. The various racks, desks, 
etc., are dusted and wiped and head lining washed at 
various intervals. All lamps are refilled with oil and 
chimneys replaced, if broken, and, if the car is electric 
lighted, all burned-out bulbs are replaced. Doors are 
kept tight with weatherstripping to keep the cold as 
well as the rain out. This is very important to prevent 
claims in case the car may be loaded with silk or other 
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delicate material. The floors are painted often as they 
get considerable hard wear. 

In the mail cars, the same conditions prevail with the 
exception that there are more racks, partitions, stan- 
chions, etc., to keep tight as they rattle and become loose 
and the U. S. Postal rules are very specific in the matter 
of keeping the insides of these cars in first-class shape. 
Smokers and coaches are much the same as to their 
cleaning, but the dining cars, parlor cars, observation 
cars, etc., require special attention and require a great 
deal of dusting, washing, polishing, etc., to keep them 
neat and clean in appearance so as to appeal to the com- 
fort of the passengers. 


Severe Weather Conditions Introduce Difficulties 


The very severe weather conditions that prevail dur- 
ing the winter season in these northwest states often 
cause difficult conditions to develop in maintaining pas- 
senger equipment. When trains pass through territories 
where the temperature drops down to from zero to 50 
deg. below, many things can happen which will cause 
not only delays to the trains but serious and costly 
damage to the cars due to freeze-ups. The Great North- 
ern has in use three different methods of heating the 
cars. The Baker heater, the straight steam heat and the 
new, improved Vapor system. This latter system is a 
big improvement over the former types and much easier 
to regulate, keeping the cars at a more even temperature. 
Moreover, they are not as likely to freeze up with 
ordinary care. If any of these systems are allowed to 
freeze up, the damage often amounts to from $300 to 
$500. In the case of a diner or a sleeper of steel con- 
struction, the contraction of the metal sometimes causes 
the paint to peel off, which makes another item of ex- 
pense to replace. 

The winter season also has a tendency to develop 
defective wheels and a great many more wheels are 
changed during this time than at any other time of the 
year. Shelled-out wheels are the more prevalent and 
this is ordinarily caused by the wheels getting heated 
by the heavy braking and then too quickly cooled by the 
snow, ice and cold which cause the metal to crystallize 
and subsequently shell out. We also run into flat-wheel 
epidemics during the winter and often find as many 
as 20 to 25 pair on one train. We have, however, a 
peculiar condition in Northern Minnesota and Canada 
which gives a great deal of trouble with flat wheels. 
There is a certain kind of clay soil, or gumbo, in this 
district which blows on the rails and causes a very 
slippery condition and, when the slightest application of 
the air is applied, the wheels slide as if greased and, on 
several occasions, almost the entire train developed slid- 
flat wheels. I might mention that during the season 
1925-1926, this rail condition was exceptionally bad 
and caused over 800 pair of flat wheels, all of which were 
changed within approximately three months. 

We have ample facilities at the coach yard for taking 
care of all light running repairs and are doing consider- 
able heavy work during periods when car shops are shut 
down. We have two wheel pits, a complete carpenter 
shop, paint shop, air-brake room, blacksmith shop, tin 
shop, etc., and these buildings contain sanitary toilets 
and clothes lockers for the employees. In addition to 
this, we have an electric shop completely equipped for 
repairing and maintaining all electrical equipment, over- 
hauling generators, etc., and we recently installed a 
charging and repair plant for batteries and will now 
handle all batteries for the eastern district of the system 
as well as all batteries sent in for general repairs. We 
have an ice house with a capacity of over 4,000 tons 
which takes care of all our needs as well as the com- 
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missary and dining-car department. We have 12 tracks 
for each coach-yard use and facilities for handling up to 
4,000 cars per month. 


Reconditioning Babbitted 
Bearings on the Shaper 


ABBITTED bearings become worn out of shape 
while there is still plenty of babbitt. In this case 

to avoid the longer and expensive method of rebabbitting 
the bearing, it may be placed in a shaper and trued up 


Scraping a journal brass with a special shaper tool 


by shaving the babbitt with a square edged disk tool of 
the same size as the shaft or journal on which the bear- 
ing is to be used again. The tool is bolted to a square 
shank which fits into the tool post. The illustration 
shows a bearing partly scraped. 


Gaging Triple- 
Valve Parts 


DDITIONAL instructions regarding the use of 
gages for checking triple-valve parts, as specified 
in Circular D.V.-800 of the American Railway Associa- 
tion, Mechanical Division, have been issued as of June 
1, 1933, by Secretary V. R. Hawthorne. Attention is 
directed to the practice of some triple-valve repairmen 
of filing triple-valve piston stems to provide clearance 
for the slide-valve spring, enlarging the slide-valve ex- 
haust cavity to offset improper matching of feed groove 
and exhaust ports and shortening graduating stems to 
curtail quick service activity of the triple valve. These 
changes were made, presumably, because triple valves 
fail to pass certain tests upon the A. R. A. test rack. 
Such changes prevent the triple valve from passing the 
complete code of tests prescribed for freight triple 
valves and result in improper performance in service. 
It is important that such practices as above described 
be discontinued. 
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Testing Flexible 
Metallie Connectors 
By A. Skinner 


I N an article on page 219 of the June Railway 
Mechanical Engineer pertaining to the testing of 
flexible metallic steam-heat connectors, the test is appar- 
ently not entirely adequate since the joints which provide 
the flexibility peculiar to this type of connector are not 
tested in the position they ordinarily assume during 
regular service operation. By laying the connector flat 


on a test table, as illustrated in the article, there is little 
if any strain on the gaskets, and joints which are tight 
in this position possibly may leak when applied to the 
car in the normal operating position. 

A method of testing flexible metallic steam-heat con- 
nectors which avoids this difficulty is shown in one of 


Effective method of testing flexible metallic 
steam connectors 


the accompanying illustrations. The connector is assem- 
bled and threaded into the steam supply pipe with the 
parts in the same relative positions they will assume 
during regular service operation. Pipe cap P is applied 
to the outer end of the connector. Steam flow is con- 
trolled by globe valves, which answer the purpose and 
are cheaper than the No. 1106 end valve. Gage G is 
used to show the steam pressure exerted on the connector 
during the test, this pressure being maintained at about 
110 Ib. so as to make the test a rigid one and assure 
that the connector will stand up under greater pressure 
than occurs in actual service. While the steam pressure 


is applied, the man doing the test work moves the upper 
part of the connector both to the right and the left an 
amount slightly in excess of the movement encountered 
in ordinary service, and if leakage does not develop at 
either of the joints or at the gaskets it is safe to assume 
that the connector can be applied to a car and will not 
develop leaks in service, 

The metallic steam-heat connector shown on the test 
rack in the illustration is a No. 1136 connector which 
has been converted, using certain parts of the No. 270 
design formerly used. Besides the reclaimed parts, the 
only additional material used in a 2-in. by 3-in. extra- 
heavy pipe coupling C, a 2-in. by 3-in. extra-heavy pipe 
nipple N, and two soft-steel washers at WW of 3%4-in. 
outside diameter, 2%4-in. inside diameter and %-in. 
thickness. These parts are shown in detail in the second 
illustration, from which it will be observed that the pipe 
coupling has a steel lug brazed to it at one end and 
drilled for attachment to the spring support. 

It is possible for one man to reclaim or convert six 
connectors a day, including testing, and if the parts 
being reclaimed do not need much repair work on them, 
this production can be increased. Every part should be 
closely inspected as to its fitness for further service. 
For example, in connection with the lower joint ring 
it ay be necessary to re-tap the parts where the bearing 
pin fits, as this is a special thread and the pin, at one 
time or another, may have been cross-threaded. If, after 
being re-tapped, the threads show that they are badly 
worn, the ring should be scrapped. Other parts are 
closely inspected and re-used only when in condition 
to warrant further service. 


Rack for Fabricating 
Hopper-Car Sides 


r steel-car repair shops, where hopper cars require 
the renewal of both sides it has been found advan- 
tageous to fabricate the sides on a bench or rack and to 
hang them on the car in one operation. Many types 
of tables and jigs are employed for this purpose. The 
use of tables requires the workman to work in a cramped 
position under the sides while the rack type permits all 
workmen to perform their duties while either sitting on 
a scaffold or while standing in an upright position. 
The accompanying illustration shows a side rack of a 
type used by several railroad steel car shops. While one 
rack can be used advantageously, it is necessary to re- 
move the completed side before setting side sheets and 
stakes in place for the other side. Therefore it is recom- 
mended that two racks be employed so that both sides 
can be completed and hung on the car at the same time. 
The rack is built from 3%-in., by 31⁄-in., angles 


Additional parts used in converting No. 270 to No. 1136 flexible metallic steam-heat connectors 
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spaced 5 ft. apart at the base and about eight inches at 
the top. A 5%4-in. angle or flanged steel plate is riveted 
to the bottom to form a rest for the side sheets and 
stakes. It is essential that this angle have sufficient 
rigidity to prevent a sag in the center as this would per- 
mit the sides to be driven up out of square. A 3-in. 
angle is applied to each side of the rack about four feet 


Complete car sides may be fabricated on this type of rack 


from the base and is permitted to extend outward over 
the ends about 15 in. to form a support for scaffolding. 
This scaffold is used while reaming out the holes through 
the side sheets and side stakes and by the riveter, after 
all rivets below his shoulders are driven up. 

The material can be placed in the rack either by over- 
head cranes or by portable tractor cranes. After the 
completed sides are ready to be raised from the rack and 
placed on the hopper car an overhead jib crane or a 
traveling crane can be used. 


Repairing Metallic 
Steam-Hose Clamps 


HE clamps which hold together the swivel joints of 

the metallic steam hose often become bent in serv- 

ice but can be straightened by the use of the jig shown 

in the illustration. By heating the clamp to a dull-red 

heat and placing it on the jig, a few taps of the hammer 
brings it back to its original dimensions. 

The jig and the two clamps are shown separately at 
the left in the illustration. At the center and right they 
are shown in position on the jig after having been 
straightened. 


Gs 


Repairing 
Hopper-Car Doors 


OORS from steel hopper cars should be removed 

from each car that is placed in the car shop for 
general repairs. The doors should be carefully checked 
to ascertain if they are distorted around the hinge straps 
or door latches due to heavy deposits of ore, sand or 
other commodities having been dropped into the cars by 
clam shell buckets. Where repairs are found necessary 
the doors should be taken to a location where a bench 
is provided either to make the necessary adjustments or 
to tear down and re-fabricate each door. Doors cannot 


be efficiently repaired at the car for the reason that nu- 
merous small templates would be required to check each 
of the various dimensions. 

A permanently located table or one of a portable type 
as shown in the illustration should be provided and sta- 


A portable door rack simplifies the door repair problem 


tioned as near as possible to the point where the doors are 
to be reapplied. The table shown is correctly designed to 
enable hinge straps for various classes of doors to be at- 
tached, with fitting-up bolts, to the template. Then, 
when the door sheets are placed on the table the holes in 
the hinge straps and the door sheets can be reamed out 
and riveted. The bottom door angles and latch assembly 
can be applied and the doors completely fabricated. 
There should be no adjustments necessary when they are 
finally hung on the hoppers. 

The door table is constructed from %-in. by 2-in. 
strap iron with a 3!4-in., by 3%4-in., bottom angle to 
support the door sheets and a 6-in. steel template at- 
tached to the top, to accommodate the various types of 
hinge straps that are to be used. 


Views illustrating special jig as developed and used for reclaiming bent metallic steam-hose clamps 
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A Short Cut 
For the Shaper 


HE time required for shaping flat work, such as 
members for car-door steps, may be cut in half 
by using two sets of knives on the shaper head spaced by 
three steel collars, grooved to take the edges of the 
knives. The knives must match and be balanced so 
that they tighten perfectly between the collars. 
The pattern for the work is made from lumber the 
thickness of the middle collar, against which it rests. 


The use of two sets of knives on the shaper makes it 
possible to finish two pieces at one time 


It is equipped with small spikes which prevent slipping 
when the pattern is placed between two boards to be 
shaped. If there are bolts to be bored, the spikes are 
so placed as to mark the centers of these holes, thus 
effecting an additional saving in time. The two pieces 
are then shaped at once, turning over or changing ends 
as required by the grain of the wood. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitled from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Substituting Different 
Draft Gear 


On November 3, 1931, the Southern made repairs to 
Atlanta, Birmingham & Coast car No. 58061, at which 
time one Miner friction draft gear complete was ap- 
plied in place of a Sessions gear and the Southern 
failed to apply a defect card to the car in accordance 
with Rule 87 covering labor only for correcting wrong 
repairs. On receipt of the billing repair card the A. B. 
& C. took exceptions to wrong repairs and requested 
the complete charge, both for labor and material, be 
cancelled in accordance with the fourth paragraph, Rule 
87. It called attention to Arbitration case 1678, which 
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it contended is parallel. The Southern admitted that 
it did not attach a defect card to the car covering wrong 
repairs at the time the car was repaired and immediately 
issued counterbilling authority covering labor only 
which, it contended, is correct, as the repairs in ques- 
tion are sanctioned by a note on friction draft gears 
in connection with Rule 101 and by the first paragraph 
of Rule 88, both of which provide for a defect card to 
be issued for labor only. It cited the last sentence of 
the fourth paragraph of Rule 87 which specifies that 
such cancellation in cases subject to Rule 88 applies 
to labor only. 

In a decision rendered November 4, 1932, the Arbi- 
tration Committee sustained the contention of the South- 
ern.—Case No. 1715, Atlanta, Birmingham & Coast vs. 
Southern. 


Car Owner Responsible for 
Damage Due to Defect 


Nashville, Chattanooga & St. Louis car 70011, a 
100,000-Ib. capacity flat car built in September, 1913, 
was damaged on the St. Louis-Southwestern April 8, 
1932, and material for repairs to the A end of the car 
was ordered from the owner April 15, 1932, the handling 
line being responsible for the repairs. Subsequently the 
car was reported for disposition under Rule 120 and 
additional material ordered from the owner for addi- 
tional repairs to the B end of the car, with the explana- 
tion for cause of damage being given that a failure of 
the center sill back of the body bolster occurred, per- 
mitting the car to drop down to a point where a side 
sill on one side was resting on the rail when the train 
stopped. No wheels were derailed under the car, nor 
were there any indications of the car dragging on the 
rail prior to the time that it stopped. The repairs to 
the car were authorized with the understanding that 
responsibility would be determined later. Subsequent 
examination of the car by the St. L.-S. W. showed that 
the top cover plate of the center sill had corroded to a 
point where it was at no point over 1⁄4 ẹ in. thick above 
point of failure. The cover plate was covered by 
decking, and the condition of it could not be determined 
from ordinary inspection. The center-sill vertical plates 
were also cracked through the rivet holes where they 
were secured to the body bolster flange, these cracks 
being covered up by the flange of the body bolster. 
There was no rough handling involved in the failure 
of this car, and no other cars in the train were derailed 
or damaged, as the damage occurred while running along 
at a speed of about 30 m.p.h. When the center sills 
failed, the train-line was broken and the brakes on the 
train were set, causing it to come toa stop. The N., C. 
& St. L. contended that the damage to the car came 
within the scope of paragraph (a), Rule 32, which makes 
the handling line responsible for all damage due to either 
or both ends of a car dropping down on the rails or the 
ground. The St. L.-S. W. contended that the responsi- 
bility for the cost of repairs to this car rested with the 
car owner, the case being similar to Arbitration Case 
No. 1677, with the exception that in the case mentioned 
the center of the car was riding on the rails, while in 
this case only the diagonal brace touched the rails and 
this could not be construed as the body of the car 
dropping on the rail as mentioned in Rule 32. 

In a decision rendered by the Arbitration Committee 
on November 4, 1932, it was held that the car was not 
subjected to unfair usage under the intent of Rule 32 
and that the car owner is responsible for the repairs.— 
Case No. 1716, St. Louis-Southwestern vs. Nashville, 
Chattanooga & St. Louts. 
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In the 


Back Shop and Enginehouse 


It’s a Great Life! 
By H. K. Allen 


W HEN Joe Cummings, the night foreman, saun- 
tered into the roundhouse at 5 p. m., his cus- 
tomary time, things looked about as bad as usual. Mike 
O’Connor, the day roundhouse foreman, was literally 
“reaching for the moon.” Machinist Winks had just 
turned off about 342 of an inch too much from the last 
side-rod bushing that the storekeeper had in stock, and 
that tied up the 3477. All of the 37 stalls were plugged, 
a hogger on every pit. Some dead and a few steaming. 
A side rod off from this one and the tank jacked up on 
the next one. A front end open here and there and 
the blowers roaring on a few more. For nine years he 
had viewed practically this same set-up. 

On his way to the office Joe stopped long enough to 
cast a glance at the call board. The “Steel Special” and 
the “South Mine Run” were chalked up for two sec- 
tions, eight extras were lined up for a call before mid- 
night and, to complicate matters more, two Pacifics 
were ordered for a couple of World’s Fair excursions 
at 11 p. m. Joe reflected that this line-up would draw 
pretty heavy on the supply of serviceable power around 
Riverdale for that one night. 

Mike O’Connor was already in the office when Joe 
arrived and was in the act of removing the grease from 
his hands with a wad of cotton waste preparatory to 
making his final visit to the washroom. He greeted Joe 
with the usual grin and the customary “Hello Joe.” 

“Well, what’s the set-up tonight, Mike?” asked Joe 
as he started to shed his coat and shirt and make ready 
to climb into his working clothes. 

“Swell,” replied Mike, “that fat-head Winks just 
jimmed the last side-rod bushing we had in the store- 
house for the 3477. The 3384 and the 2788 are tied up 
for stoker worms and the two ‘Mikes’ in 27 and 28 have 
got to have their flanges trued up. The 3110's on the 
drop pit with her front and back drivers out and the 
2702 and the 3566 need tank wheels.” 

Joe Cummings was now studying the work reports 
for the engines in the shop and, while conscious of 
Mike’s proverbial tale of woe, he discovered that there 
was nothing on the ready track, three ‘Mikes’ and a 
Pacific on the inbound inspection pit and nothing avail- 
able for the “Alley Run” at 6:15. A note from the 
hostler that the coal tipple was empty and that the spout 
was torn off the sandhouse also helped to ball things up. 

“So long, Joe, leave me a couple of hot ones on the 
ready track in the morning,” were Mike’s parting words 
as he made a hurried exit through the door to catch 
the 5:20 for home. 

For reasons of economy the roundhouse clerk had 
long since been dispensed with and, in addition to his 
already numerous duties, it was up to Joe to keep a 
keen ear trained toward the telephone. A “cow-bell” 
installed on the wall at the center of the house was 
connected to the ’phone circuit and its jangle is what 
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sent Joe hurrying back to the office after his first start 
toward the inbound inspection pit. 

The chief despatcher merely wanted to get a line-up 
of available power and, of course, was not perfectly 
satisfied when Joe told him he had not made a check 
of it yet. 

Again heading for the inspection pit, Joe tried to 
visualize an engine for the Alley Run. Fifty minutes 
to go and only one hope—the Mikes on the inspection 
pit. There he found the 3100 with 40 Ib. of steam on 
her gage, a clinkered fire and a work report which, if 
compiled with, would mean a recondition job. The 
3044 offered some possibilities. Her fire was good, the 
work report only complained of a stiff reverse bar and 
the engine riding hard due to the spring rigging not 
being equalized properly. But she needed, besides a 
full tank of water, about three-fourths of a tank of coal. 
The 4390 was overdue for a monthly inspection form, 
so that was out. Realizing that a stiff reverse bar and 
the hard riding qualities of the engine were brain chil- 
dren of a complaining hoghead, Joe prompty dismissed 
these defects from his mind and proceeded to grab a 
hostler, an electrician and an oiler from the ready track 
force, spotted the 3044 alongside of the 3100 and trans- 
ferred enough coal by hand to get by the road foreman 
of engines. By this time the yardmaster had spotted 
a couple of carloads of coal on the tipple, so the coaling 
situation was cleared up. 

Engineer Ray Quinn was sliding down the hand rail 
of the 4420 as Joe approached the engine on his way 
back to the roundhouse. 

“T’ve been an engineer round these parts for 16 years, 
Joe Cummings, but I ain’t never had a hog that’s as 
hard to handle and make time with as this old pill,” 
blurted out Quinn. 5 

` “You mean that you’ve run an engine for the past 16 
years,” replied Joe with a contemptuous grin on his face. 
“That don’t make you an engineer.” 

“Well, if this old wreck ain’t got her valves squared 
up before morning, I’ll go see the old man before I take 
her out again,” yelled the hoghead as Joe rushed past 
toward the turntable. 


XPERIENCE had taught Cummings that there were 
more chronic complainers among the engineers 
around Riverdale than there were nuts in the store- 
house. Ray Quinn, needless to say, had never con- 
sistently made time on any engine. Dan Foster, 
however, could take the same engine out on the next 
trip and make time. Ray’s favorite alibi was that the 
valves needed “squaring up.” Buck Rice never took out 
an engine on which he didn’t report the reverse bar 
“handles hard” unless, of course, the engine was equip- 
ped with a power reverse. With some enginemen the 
brakes were never any good; with others, the sanders 
were partly stopped up. Yet these same engines were 
frequently handled by other engineers who made excel- 
lent runs but had no complaints regarding mechanical 
conditions. 
Within the past year the roundhouse force at River- 
dale had been reduced about 60 per cent, yet the des- 
patchments had only dropped about 27 per cent. During 
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the past 60 days, however, the despatchments were run- 
ning about 30 per cent higher than they were a year ago. 
With no increase in the mechanical force it was usually 
difficult to keep sufficient power available to handle the 
trains as fast as the chief despatcher would call them. 

When 10 o'clock rolled around Joe was still in the 
“hole.” The regular Mikados and Mallets were either 
on the ready track, already despatched or were getting 
up steam in the roundhouse. Seven of the eight extras 
were well under way and in sight. By using the “pro- 
tect” passenger engine on one of the World’s Fair ex- 
cursion trains Joe was only one Mikado and one 
Pacific short for the calls till midnight. A ‘Mike’ due 
in cn the Highball and a Pacific on the “Red Comet,” 
if OK, would relieve the situation greatly. Six Mallets 
were due in before 3 o'clock with the empty coal cars 
and with only five regularly scheduled coal trains after 
midnight. Well, things started to look much brighter 
around Riverdale. 

On his way to the inspection pit to look over the 
inbound engines Joe’s attention was attracted by a yell 
in the vicinity of the ash pit. Arriving there he found 
that a hostler, mistaking a hanking squirt hose for a 
hand-rail, had gracefully slid down into the ash pit. He 
was fished out unceremoniously, wet but little the worse 
for his experience. 

Excepting a report by the fireman that the apron was 
low and that the fire door would not open wide enough, 
the 5816 off the Red Comet was in fairly good shape 
for the second World’s Fair excursion. A couple of 
tank-truck spring shims would raise the tender suf- 
ficiently to overcome the low apron and a few minor 
adjustments by a machinist on the Butterfly fire doors 
would make the passenger assignment complete. 

The 2976 was pulling into the yard with the Highball 
as the 5816 was getting her supplies on the ready track 
so Joe did a marathon toward the inbound pit only to 
find upon his arrival that the right cylinder packing was 
entirely done for and the left link pin was galled in the 
front end of the eccentric rod. Not another Mike was 
available at Riverdale. 

Stalling off the chief. despatcher was about as easy as 
getting a day off each month to spend at home with the 
family, yet Joe was’ successful in having him set back 
the call for 12:45. Heading the 2976 toward the ash 
pit to have the fire cleaned, he proceeded toward the 
roundhouse to prepare a stall for her and to be on hand 
for the change of roundhouse forces at 11 p. m. 


Mae requisitions which had been prepared 
in advance of immediate requirements by the 
storekeeper were being held in abeyance in the general 
storekeeper’s office, with the result that many items 
which were required for use in making repairs to engines 
in the shop were not available. In many cases this made 
it necessary to rob a part from one engine in order to 
release another. While the master mechanic was prob- 
ably aware of the fact that such methods were being 
employed, it is doubtful whether or not full realization 
of the additional labor involved to do this with a reduced 
force was given as much consideration as it deserved. 
Such items as packing, bushings, engine-truck cellars, 
air-brake parts, stoker and headlight generator parts, as 
well as many more that could be mentioned, were being 
robbed from one engine in order to keep up repairs on 
another. It was this predicament that confronted Joe 
when he wanted a set of metallic cylinder packing and 
a link pin for the 2976. Among the stored engines on 
the dead line at Riverdale was the 2907, so he sent one 
of the three third-shift machinists to rob these parts, 
instructing him to “make it snappy” so as to get the 
parts back to the roundhouse in time to apply them 
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before 12:30 a. m. The machinist was not very long 
in acquainting Joe with the fact that the valve motion 
had already been stripped from the 2907. There was 
nothing left to do but to secure a pin of another size 
and turn it down to fit. By 12:45 this had been ac- 
complished, but by the time the 2976 arrived in the yard 
a delay of 35 min. had to be accepted by the roundhouse, 
chargeable to “engine late from shop.” 


I. was 2 a. m. when Joe found time to slip over to 
the railroad Y for his midnight lunch. It was usually 
between 1 :30 and 2 when he took his place at the counter 
and gave in his order of eggs, bacon and home fried— 
sometimes a piece of pie—but always a cup of black 
coffee. The coffee was not for the purpose of keeping 
Joe awake either. 

“Telephone, Joe,” yelled the night Y clerk as he 
pushed the ’phone down the counter to where Joe was 
sitting. . 

“Grab an electrician and meet No. 3 at Riverdale sta- 
tion and take a headlight bulb with you,” snapped the 
chief despatcher, “you’ve got 6 min. to make it.” 

“Hold up my order,” moaned Joe as he did a mara- 
thon toward the storeroom to secure the bulb. There 
was no electrician assigned to the third shift tonight, 
it being his “regular night off” on the 40-hr. week work- 
ing schedule, so Joe made up his mind then and there 
that this was a job for the night roundhouse foreman. 
No. 3 was pulling into the station as Joe arrived and it 
was only a matter of minutes before the new bulb was 

ut in. 
i Returning to the Y, Joe succeeded in finishing his mid- 
night lunch about 2:30, then headed for the inspection 
pit to see what the situation at that end of the terminal 
looked like. 

By cleaning the fires, giving them a full tank of coal 
and water three Mallets would soon be ready for the 
roundhouse for a few minor adjustments, lubrication 
and supplies. The 909 was foaming badly and was 
reported as “pounding” in her main boxes. The 964 had 
failed for steam on the inbound trip and the inspector’s 
report disclosed that the right front driver tire on No. 
1 engine was condemned by the 15/16-in. condemning- 
limit gage. The 933 had not yet arrived in the yard, but 
Joe reflected that this was her first trip out since she 
was turned out of the back shop and there couldn't be 
much wrong with her. He was two Mallets short for 
the calls already scheduled and he had hoped to leave 
at least one hot engine on the ready track for the day 
foreman. Now he was fortunate if he was able to take 
care of his own schedules. The 964 was out of the pic- 
ture, so he sent the 909 to the ash pit to have her fire 
cleaned and the boiler blown down. The pound in the 
boxes would have to wait until the next trip. He was 
still short one Mallet. 

Back at the roundhouse Joe assigned the available 
force to work on the three engines required for the 
night’s schedules and grabbed the lone boilermaker and 
sent him to the fire-up track with instructions to get busy 
on the 909’s boiler. A boiler full of properly treated 
water and a fresh tank of the same water would over- 
come the foaming. 


WwW HILE waiting at the inspection pit for the last 
of the inbound Mallets to arrive, Joe had his 
first chance to reflect on matters other than those that had 
demanded his attention throughout the night. His relief 
days, for instance, were few and far between since the 
last reduction had been made in the supervisory force 
about 15 months ago. Where he formerly had been 
allowed two nights off each month, this had been reduced 
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to only one. Vacations, it seemed, were a forgotten 
reward as far as roundhouse foremen were concerned. 
While a few of the men on the superintendent’s staff 
were permitted to enjoy their annual two weeks’ vaca- 
tion, this privilege was denied those foremen whose jobs 
it was necessary to fill in their absence due to the addi- 
tional expense involved. Joe had spoken to the master 
mechanic about a few days off during the summer 
months so that he could spend some time with his family 
on a trip to the seashore, but was told that any foreman 
who was fortunate enough to have a job during these 
times should be satisfied with his one day off each month 
and not try to run up additional expenses on his depart- 
ment. He had a job all right, a job that kept him 
around Riverdale from 12 to 15 hours each night, seven 
nights a week and thirty days each month. He merely 
worked, ate when he got a chance, and spent the balance 
of his time trying to sleep in the front room of his cot- 
tage with the blinds drawn to keep the sunlight out of 
his eyes. Such was the life for Joe Cummings, or for 
that matter to any other night roundhouse foreman. 

At 4:40 a. m. the 933 came in on the inspection pit. 
The tank brakes had been sticking and the six tender 
wheels were beating a steady staccato on the rails before 
she came to a stop in front of the inspector’s shanty. 
Except for leaky throttle and a clinkered fire, she was 
as good as the day when she was turned out of the 
back shop. Joe Cummings had his own ideas about 
these flat tank wheels and was inwardly jubilant that 
nothing else except a leaky throttle stood in the way of 
completing his line-up of scheduled power before his 
relief showed up at 6 a. m. He instructed the hostler 
to take her to the ash pit, clean the fire and place her 
in stall 17 so that the throttle could be repaired and the 
tank wheels taken care of. 

By grinding the treads of the wrought steel tender 
wheels with a portable grinder for a distance of about 
6 in. on each side of the flat spot, Joe anticipated cor- 
recting this trouble in such a way that not even the riding 
condition of the tank would be affected. He had re- 
sorted to this method on several occasions, especially 
on Mallet power, but had not advertised the fact to the 
enginemen. 

It was 5:15 when Joe, after another round of the 
house, started for the office to call the chief despatcher 
to see what else, if anything, was happening on the 
railroad. 


Oa in the open doorway, he focused his eyes 
on the mountains across the river. The first rays 
of the sun were coming through the clouds. The day 
gave every promise of being as sultry as the previous 
one, making sleep more difficult. 

Straightening up the pile of work reports that reposed 
on the general foreman’s desk and contemplating things 
in general before scraping the grease from his arms and 
hands, Joe was interrupted by a thundering crash, a 
sound of breaking glass, then stillness from the direction 
of stall 17 in the house. One look was enough; the 933 
had gone out by herself for fresh air through the outside 
wall of the house and was now draped with broken glass 
and bricks. 

By 7:45 a. m. Joe finally managed to slip into his 
“other” clothes and start for home and his breakfast. 
Anticipating a call from the master mechanic to show 
up for an investigation about 3 p. m., he was giving 
serious thought as to whether he ever would show up 
around Riverdale again, although down in his heart he 
knew that he would. 

When he arrived home he found his wife still waiting 
in the kitchen, having kept his breakfast as warm as 
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could possibly be expected under the circumstances. 

“How’d things go last night, Joe?” she asked as she 
hurriedly opened a couple of eggs and added them to 
the already simmering bacon in the pan on the stove. 

“Swell,” replied Joe, but before he could add anything 
his brother-in-law, Tom Campbell, who was a hoghead 
running the “river local” out of Riverdale, blew in and 
exploded : 

“Pretty damned soft for you roundhouse guys stick- 
ing around home where it’s cool these hot days, while 
us engineers has got to work like hell to get mileage 
out of a damned old boiler that’s ready for the scrap 
pile. I sure will be glad when the Brotherhood puts 
through that 6-hr. day rz 

As Joe started operating on the bacon and eggs he 
wondered idly what excuse for “not steaming” would 
appear on Tom’s next work report. 


Rubber-Lined Valve 
For Corrosive Substances 


HE B. F. Goodrich Company, Akron, Ohio, has 

recently placed on the market a rubber-lined valve 
of simple design, known as the Vulcalock valve. This 
valve may be lined with any of the standard Goodrich 
Acidseal rubber compounds, either hard or soft, depend- 
ing upon the conditions of service. The action of the 
valve does not depend upon a flexible diaphragm. A 
resilient rounded disk, which snaps over a circular 
plate at the lower end of the valve stem, provides a 
seal when brought into contact with a molded rubber- 
covered seat. Both the disk and the ring are inexpensive 
and easily replaceable parts. The Acidseal lining in 
these valves is bonded to the metal parts by a special 
process. (Corrosive or abrasive materials in passing 


The Vulcalock valve may be changed from an angle to 
straight-way by reversing the base 


through the valve come into contact only with rubber 
especially designed to resist deteriorating action. The 
design of the valves is such that the flow through them 
is practically in a straight line, adapting them to fairly 
high-pressure work and abrasive service. On sizes up 


to and including 6 in. there is no restriction of flow’ 


through the seat ring. The valve is constructed in such 
a manner that it may be quickly changed from a straight 
way to an angle valve, or vice versa, by removing the 
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body bolts and reversing the lower section of the body. 

The body is constructed of cast iron designed to with- 
stand working pressures up to 150 Ib. per sq in. The 
operating screw and thread bushing are of bronze cast 
into the iron yoke. There is no torsional stress on the 
stem either in opening or closing the valve and no rotary 
motion of the stem through the stuffing box which con- 
tributes to longer packing life. The stuffing box is cast 
integral with the upper section of the body, no bonnet 
being used, permitting positive alinement of the disk. 
When the valve is in the wide open position the back 
of the resilient disk provides a seal to the stuffing box 
which can be repacked while the valve is under pressure. 


Piston-Rod 
Puller 


PISTON-rod puller which was developed some 

years ago at the El Dorado (Ark.) enginehouse 
of the Chicago, Rock Island & Pacific and subsequently 
used with satisfactory results at a number of points on 
this road is shown in the illustration. It consists of a 
soft-steel plug machined with a taper of 1% in. in 12 
in. to fit the wrist pin hole in the crosshead. One side 
of this plug is chamfered and drilled at the center to 
make a close fit on the 2%-in. soft-steel plunger, the 
enlarged end of which bears against the end of the 
piston rod. It will be noted that the inner end of this 
plunger is provided with a leather washer held in place 
by a 3-in. cap screw in order to provide a packing or 
grease retainer which will prevent the escape of grease, 
even under heavy pressure. 

The soft steel plug is provided with a small grease 
chamber formed by an extension of the plunger cylinder. 
A 1-in. hole drilled and tapped from one end parallel 
to the center line of the plug gives access to this grease 
chamber from the outside. Outward pressure against 
the plunger and piston rod is obtained by tightening a 
square-head, l-in. screw against the grease in the grease 
chamber. As much leverage, and consequently as much 
pressure as needed, can be exerted by using a round 
steel bar of the required length inserted through the 
hole in the square head of the screw. The method of 
applying and using this piston-rod puller is clearly shown 
in the illustration. 
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Set Screw Forged of Tire Steel 
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Piston Rod Puller in 
Position for Using 


Washer 


Piston-rod puller developed and used on the Rock Island 
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Hydraulie Universal 
Grinder 


TE Landis Tool Company, Waynesboro, Pa., has 
recently announced a 14-in. type C hydraulic uni- 
versal grinder which has been designed to fulfill re- 
quirements for a universal type of grinder adapted as 
well to manufacturing use on production jobs. 

In this machine the weight has been distributed 
throughout the design in such a manner that strength, 
rigidity and wearing area have been placed where most 
needed, such as on large diameter spindles, oversize 
swivel platens and larger slides and ways. The wheel 
base is a heavy rigid casting with large spindles driven 
at the end by multiple V-belts. Babbitt-lined steel-backed 
bearings are used. Filtered oil supplied under forced 
feed by a pump driven by the spindle furnishes adequate 
lubrication to the bearings. An exclusive feature with 
this machine is the double-cylinder type hydraulic-table 


lems 


Landis 14-in. universal grinder with hydraulic drive 


traversing mechanism which assures smoothness of table 
traverse and reversal at all speeds and permits an almost 
infinite number of table speeds. This enables the oper- 
ator to select a combination of work and table speeds 
best suited to the particular job being ground. 

The head stock is fully universal and may be swivelled 
as much as 90 deg. for face grinding. The same is true 
of the wheel base. The standard equipment on this 
machine includes an anti-friction-bearing internal grind- 
ing fixture, a chuck for internal and face grinding, auto- 
matic hydraulic wheel-feed mechanism, center rest, and 
stationary and traveling cutter-tooth rests. Special equip- 
ment, such as rotary magnetic chucks, may be supplied. 

This machine may be had in 14-in. swing only and 
in three lengths; namely, 36 in., 48 in. and 72 in. The 
net weight of the 36-in. size is 7,650 1b., the 48-in., 8,450 
lb., without motors, and the 72-in. machine, 10,100 Ib. 
The work drive is supplied with a 34-hp. motor, the 
pump drive with a 1-hp. motor and a 5-hp. motor on 
the wheel drive. All of the motors are of the constant 
speed type and are dynamically balanced. 


CHESAPEAKE & Onto Gas WELL ar Huntincton, W. Va.— 
A well drilled by the Chesapeake & Ohio in Huntington, W. Va., 
for fuel supply for its shop is estimated to have a capacity of 
50,000 cu. ft. of gas daily. The production of this well, together 
with that of another well previously drilled, will be sufficient to 
meet the shops’ fuel needs. The first well produces about 
500,000 ft. of gas daily. 
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Carboloy Tips on 
Valve Stems and Seats 


HE Carboloy Company, Inc., Detroit, Mich., has 
recently issued a bulletin relating to the use of 
Carboloy cemented carbide as a wear resistant insert on 
valve stems and seats, particularly on hydraulic valve 
stems and seats, such as are used in hydraulic presses, 
pumps, rams, etc., which are subject to such high abra- 
sion and pressure that frequent replacements are neces- 
sary to insure accurate pressure control. By applying 
Carboloy to the tips of these stems and to the seats at 
their wearing points it is said that accurate pressure 
control is provided over long periods of uninterrupted 
use, resulting in a reduction in maintenance expense and 
replacement costs. 

The Carboloy is applied to the valve stems and seats 
by brazing a small piece or blank to the section of the 
shank which is subject to wear. On a valve stem, Car- 
boloy replaces the steel point at the end of the stem 
only. On valve seats a ring of Carboloy occupies the 
section which the valve stem contacts. In either case 
sufficient Carboloy is provided for regrinding and re- 
peated use. 


Jig for Turning 
Driving-Box Brasses 


RIVING-box brasses are most conveniently ma- 
chined in a boring mill or vertical turret lathe, 

and the jig illustrated has proved unusually satisfactory 
for use when turning the outer diameters. The jig is 
set upright and bolted to the face of the mill, using 
four anchor bolts through the % ¢-in. holes shown. 
Then a disc guide plate, made in various sizes to suit 
the diameters of the brasses is placed on the 3-in.- 
diameter shaft which is rigidly bolted and keyed to the 
center of the base plate. Guide lines are cut on the sur- 
face of the base plate to assist in centering the brass. 
In operation, the brass is forced against the guide 
plate and held in the desired position by tightening the 
2¥4-in. standard thread nut against the upper guide 
plate which is also held against turning by a )4-in. square 
key in an extended keyway. Four 5@-in. set screws in 
the upper plate are then tightened and further assist in 


Cut in guide lines for centering 1} 
_brasses (inside face) ra 
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2"std. thread 


Dri /1,2"Counterbore, 
% Deep 


holding the brass securely. These upper disc plates 
also are made in yarious sizes to suit different brasses, 
and filler plates are used under the 2%4-in. nut when 
necessitated by the turning of short brasses. 


Flue 
Cutter 


FLUE cutter of the same general design as com- 

monly used but incorporating certain dimension 
and proportions which greatly increase its efficiency, 
is shown in the illustration. It consists of a soft-steel 
body with a square shank for driving purposes, and a 
slot in the cylindrical portion designed to receive a 
special cutter made of tool steel to the shape and di- 
mensions illustrated. This cutter is pivoted on a %-in. 
tool-steel pin, 2 in. long and held in place by a %-in. 
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Tool for cutting off boiler flues 


headless set screw. An additional positioning pin of the 
same size is also inserted as shown, being held by a 
similar headless set screw. 

This tool is used for cutting off flues at the flue sheet. 
The flue cutter is bolted to a universal knuckle joint 
which is connected to a drive shaft operated by an 
air motor. The flue cutter is placed in the flue so that 
the shoulder on the cutter butts against the end of the 
flue. When power is applied the flue cutter rotates to 
the right, letting the cutting tool drop out of the slot 
to the cutting position. When the power is reversed 
the cutting tools drop back into the slot so that the cutter 
can be removed and placed in the next flue. 
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Among the 
Clubs and Associations 


EASTERN CAR ForEMAN’S ASSOCIATION.— 
Over 200 railroad and supply men from 
the New York and New Haven districts 
attended the outing of the Eastern Car 
Foreman’s Association which was held on 
July 20 at the Racebrook Country Club, 
New Haven, Conn. Golf, quoits and bridge 
were the principal events. The winners 
of the golf tournament were: Low gross 
(no class)—E. D. Searle, American Arch 
Company, Inc., and W. R. Gellatly, Pitts- 
burgh. Low gross (Class A)—J. J. Pel- 
ley, president, New York, New Haven & 
Hartford, and C. Jarden, Sherwin-Wil- 
liams Company. Low net—C. F. Monroe, 
New York; E. M. Harshbarger, SKF 
Industries, Inc., and W. C. Clingan, SKF 
Industries, Inc. Low gross (Class B)— 
C. E. Bryant, Jr., Johns-Manville Com- 
pany, and H. M. Dewart, Central Ver- 
mont. Low net—B. Brown, Superheater 
Company, and N. T. McKee, Superheater 
Company. Low gross (Class C)—G. J. 
Martin, Equipment Specialties Company, 
and E. B. Perry, New York, New Haven 
& Hartford. Low net—W. C. Smith, New 
York, New Haven & Hartford, and G. W. 
Hayden, Magnus Company. The kickers’ 
handicap was won by C. P. Greene, Galena 
Oil Company, and F. W. Gregory, Magnus 
Company. In the golfers’ putting contest 
A. W. Fuller, American Brake Shoe Com- 
pany, and W. K. Krepps, Crucible Steel 
Company, were the winners. F. J. Wall, 
vice-president, New York, New Haven & 
Hartford, and H. F. Coston, Central of 
New Jersey, were the winners in the non- 
golfers’ putting contest. The prizes for 
quoits were won by G. W. Ditmore, Dela- 
ware & Hudson; T. P. O’Brian, O. M. 
Edwards Company, and John Schlintz, 
Sherwin-Williams Company. The bridge 
prizes were received by H. N. Ransom, 
Waugh Gould Company; R. R. Paradies, 
Beckwith-Chandler Company; B. P. Flory, 
New York, Ontario & Western, and R. 
Jenkins, Nathan Manufacturing Company. 


Directory 


The following list sions names of secretarics, 

es of next or regular meetings and places of 
memg of mechanical associations and railroad 
clubs: 

Arr-Brake AssociaTion.—T. L. Burton, Room 
eae 150 Broadway, New York. 

zD RaiLway Suppty Assoctation.—F. W. 
av anton, Crane Company, Chicago. 

American RAILWAY ASSOCIATION.—Division V. 
—Mecnanicat.—V. R. Hawthorne, 59 East 
Van Buren stren Chicago. 

Division —Eouirment PAINTING SEC- 

TION.—V. R, Vasop tu Chicago. 

Division VI.—PURCHASES AND STORES.— 

J. Farrell, 30 Vesey street, New_York. 

Division [.—SarerY SECTION. —J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Diviston.— 

Streets, 


. Buch, sarees and H 
mean Bert, 
hacen A AILWAY Cron FOREMEN’S ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 
AMERICAN. Society orf MECHANICAL ENGINEERS. 
vin W. Rice, 29 W. Thirty-ninth street, 
New York. 
Rartroap Division.—Marion B, Richard- 
son, Room 332, 30 Church street, New York, 
Macuine Snor Practice Drviston.—R. 
W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 
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MarteriaLs Hanpting Diviston.—M. W. 
Potts, greys Ferguson Company, 1440 Broad- 
wa ew York. 

Se anD Gas Power Division.—Edgar J. 
paren 1350 Broadway, New York. 

Fvuets Diviston.— G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. 

Canapian Raitway CLusB—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. wegular 
meetings, second l Monday of each month ex- 
cept in June, and August at Windsor 
Hotel, AGa ler ue. 

Car DEPARTMENT OFFICERS ASSOCIATION. —A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car FOREMEN’S Association OF Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, Ill. 

Car FOREMEN’S Association oF OMAHA, Council 
Bluffs and South Omaha Interchange. k 
Kriegler, car foreman, Chicago, Burlington 
& uincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

CentraL RaiLway Crus or Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

CLeveLanD RarLway CLuB.—F. B. Frericks, 
34416 ales avenue, Cleveland, Ohio. Meet- 

ng second Monday each month, except goap 
T y and August, at the Auditorium Hotel 

ast Sixth and St. Clair avenue, Cleveland. 

Eastern Car FOREMEN’S ASSOCIATION. —E, 
Brown, care of the Baltimore & Ohio, Staten 
Island, X. Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION AssoctaTIon.—R. 
A. Singleton, 822 Big Four building, Indian- 


apòlis, Ind. Regular meetings first Monday 
each month, except July, August and 
September, at Hotel Severin, Indianapolis; 


at 7 p. m., Noon-day luncheon, 12:15 p 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RAILROAD MASTER BLACKSMITH’S 
Association.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RarLway FUEL Association.— 


Tii Smith, 1660 Old Colony building, 

icag 

Inszawartona, RAILWAY GENERAL FOREMEN’S 
Association. — William Hall, 1061 W. Wa- 


basha street, Winona, Minn. 
Master BOILERMAKER’S AsSSOCIATION.—A. F 


Stiglmeier, 29 Parkwood street, 
Albany, 

New EncLanp RaiLroapn CLuB.—W, E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September, 
Hotel Statler, Boston. 

New York RaiLroan CLus—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

Nortuwest Car Mex’s Association. —E. N. 


agrees 


Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Ae ae Monday each month, except 
june ad ad, August, at innesota 
ransfer Vu . A. Gymnasium building, 
St. Paul. 

Paciric Raitway Crius.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regula lar 


meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway Car MEN’S Ciya OF PEORIA AND PEKIN, 
—C. L. Roberts F. D. 5, Peoria, Ill. 

RaiLway CLUB OF heme J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Regu- 
lar meéting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rattway Fire Protection Association.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 
Annual meeting October 17-18, Hotel 
Stevens, Chicago. 

Rattway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Ameri- 
can Railway Association. 

SOUTHERN AND SOUTHWESTERN RatLway CLUB.— 

Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, May, July, September and 
November. Annual meeting, third Thursday 
in November, Ansley Hotel, Atlanta 

Suppty Men’s Association.—E. H. 
treasurer, Louisville Varnish Compan 
ville, Ky. Meets with Equipment 
Section, Mechanical Division 
Railway Association. 

Tcronto Raitway Crus.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and August. 

TravELING ENGINEER’s AssociaTIon.—W. O. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western RarLway CLUB. —J. H. Nash, 1101 
Peoples Gas building, Chicago. b 
meetings third Monday in each month ex- 
rent June, July, August and September. 
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Tue Cupany Packing Company has 
ordered 200 car sets of underframe mate- 
rial from the Pullman Car & Manufac- 
turing Corporation. 


THE SHAWINIGAN Propucts CORPORA- 
TION, Shawinigan Falls, Canada, has or- 
dered three aluminum tank cars of 
8,000-gallon capacity, from the General 
American Transportation Corporation. 
These cars will be used to haul glacial 
acetic acid used in the manufacture of 
long-fiber rayon. 


Tue CHIcacGo GREAT WESTERN is to in- 
stall the following machine tools in its 
shops at Oelwein, Iowa, to replace obsolete 
machinery which is not suitable for work 
on modern, heavy locomotive equipment: 


Locomotive driving wheel crank pin and double 
quartering machine 

Special 38-in, stroke high-duty draw-cut shaper 

isin. by 8-ft. geared head engine lathe 

24-in. by 14-ft. geared head engine lathe 

36-in. by 16-ft. geared head engine lathe 

800-ton 96-in. indined type driving wheel press 


Ms med pet ai t t 


Tue BALTIMORE & Onto has given an 
order to the York Ice Machinery Corpora- 
tion for air-conditioning equipment for 20 
passenger cars. These cars, comprising 
sleepers, chair cars, reclining seat cars, and 
coaches are to be used in the B. & O's. 
air-conditioned service to the Century of 
Progress Fair at Chicago. The equipment 
has been installed at the B. & O. shops at 
Baltimore, Md., and Washington, Ind. The 
York Ice Machinery Corporation has al- 
ready furnished equipment for air condi- 
tioning on 142 other B. & O. cars. 


Crass I Rariroaps of the United States 
in the first five months of 1933 placed in 
service 1,249 new freight cars, according 
to the Car Service Division of the Ameri- 
can Railway Association. In the same 
period last year, 1,671 new freight cars 
were placed in service. The railroads on 
June 1 had 1,205 new freight cars on 
order compared with 2,534 on the same 
day last year. The railroads placed one 
locomotive in service in the first five 
months this year compared with 22 in the 
same period in 1932. New locomotives on 
order on June 1 this year totaled one com- 
pared with 18 on the same day last year. 
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NEWS 


Burlington Locomotive Boiler 
Explodes 


THE ENGINEMAN AND FIREMAN on the 
locomotive of the Ak-Sar-Ben, Chicago- 
Lincoln train of the Chicago, Burlington 
& Quincy, were killed and several persons 
were injured when the locomotive boiler 
exploded as the train was pulling into the 
Union Station at Omaha, Neb., on July 
18. A station porter was severely scalded 
and died in the hospital. The force of 
the explosion damaged several sheds and 
a foot bridge. 


Air-Conditioned Trains Bring 
Business to B. & O. 


AIR-CONDITIONED passenger trains have 
done more to bring back passenger business 
to the Baltimore & Ohio than any other 
factor, according to W. B. Calloway, pas- 
senger traffic manager of that road. “Es- 
pecially is this true of long-distance travel 
from New York, Philadelphia, Baltimore 
and Washington to Chicago and St. Louis,” 
Mr. Calloway said. “Because so many 
people are going to Chicago this summer 
to see A Century of Progress Exposition, 
long-distance passenger business has picked 
up generally, but it becomes more and 
more apparent that persons going there 
prefer to travel on an air-conditioned train 
if possible. 

“Nearly every day the entire berth space 
in the Capitol Limited of this road, which 
runs between New York and Chicago, has 
been taken up. To take care of this, 
arrangements have been made to operate 
this train in three sections twice a week, 
Tuesdays and Saturdays, for Chicago.” 


The “George Washington” 


AccorpING to an article in the July 22 
Railway Age, the revenues of the George 
Washington, the first completely air-con- 
ditioned train on the Chesapeake & Ohio, 
were approximately 25 per cent greater 
than in the preceding 12 months during 
which this service was not air conditioned. 
This increase in traffic came at a time when 
the revenue of other trains was showing a 
decrease of from 25 to 30 per cent. Prac- 
tically all of the additional business handled 
on the George Washington was new to the 
C. & O., and a check made among the 
passengers carried on all of the air-con- 
ditioned trains showed that a great many of 
the passengers were either people who had 
never ridden on the C. & O. or people 
who had not ridden on it for 15 or 20 years 
—-since it went into eclipse as a passenger 
carrier during the war. The train is in 
service between Washington and Cincin- 
nati, with through cars to New York, 
Chicago, St. Louis and Louisville. 


Many Railroads Increase Car and Locomotive 
Repair Programs 


Reports from 26 roads show closed shops reopening and 
others increasing schedules—Many men affected 
in both locomotive and car departments 


Tue Sreapy increase in freight move- 
ment which has been taking place since the 
beginning of recovery from the banking 
moratorium in March and the heavy in- 
crease in passenger traffic to and from 
Chicago since the opening of the Century 
of Progress Exposition have created in- 
creasing demands for railway equipment. 
The result has been a widespread increase 
in equipment maintenance programs. Shop 
hours have been increased and additional 
men have been employed, both for heavy 
and light repairs. The facts concerning 
the expansions of maintenance programs 
during the past two months on 27 railroads 
are set forth in the following paragraphs. 


Alton Railroad—On June 26 the work- 
ing time of the 330 employees in the 
Bloomington locomotive repair shop was 
increased from four to five days per week. 
Sixty-five additional men were ordered 
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to return to work on Monday, June 10. 


Atchison, Topeka & Santa Fe—On July 
1 the working time was increased from 
three to four days per week in the loco- 
motive repair shops at La Junta, Colo., 
employing 171 men; Albuquerque, N. M., 
employing 377 men, and San Bernardino, 
Cal., 485 men. The working time for both 
the car and locomotive forces at Cleburne, 
Tex., was increased from two to three days 
per week; 176 men are employed in the 
locomotive shop and 211 in the car shop 
at that point. 


Baltimore & Ohio.—Beginning June 26, 
three hundred and thirty men went to work 
in the Mount Clare locomotive repair shop 
and 200 car men were called back to work 
for light repairs on freight equipment at 
various points on the system. 

(Continued on next left-hand page) 
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AN D REDUCE FUTURE MAINTENANCE 


Deferred maintenance is 
steadily growing by millions of dollars. It 
cannot be avoided much longer. » » But its 
ultimate cost can be kept to a minimum by 
use of modern materials that reduce wear, 
breakage and the inroads of rust and cor- 
rosion. » » In repairing freight cars, use 
Toncan Iron sheets and thus obtain an 
added protection against rust and corrosion 
that will lower future maintenance. » » Wear- 


resisting steels; alloy steels cf greater tough- 


CENTRAL ALLOY DIVTSKON, 


MASSILLON, 


ness and higher tensile strength; steels that 
withstand the higher stresses of modern 
motive power—such materials should be 
used for replacements. » » These and many 
other special alloy irons and steels have 
been developed by metallurgists of 
Republic Steel Corporation to help you 


keep down mainte- 


Toncan Iron Boiler Tubes, Pipe, Plates, Cul- 
verts, Rivets, Staybolts, Tender Plates and 
Firebox Sheets + Sheets and Strip for spe- 


nance expense. Make 


gine Boli Sieel + Agathon Iron for pins and 
bushings « Agathon Staybolt Iron + Climax 
Steel Staybolts » Upson Bolts and Nuts « 
Track Material, Maney Guard Rail Assem- 
blies « Enduro Stainless Steel for dining car 
equipment, for refrigeration cars and for lire- 
box sheets + Agathon Nickel Forging Steel. 

The Birdsboro Steel Foundry & Machine 
Company of Birdsboro, Pa. has manufac- 
tured and is prepared to supply under 
license, Toncan Copper Molybdenum Iron 
castings for locomotives. 


full use of them in your 


repair program. 


OHIO 


REPUBLIC STEEL 


C Of FS Oent kT? I 
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GENERAL OFFICES S&A RÆ YOUNGSTOWN, OHIO 


Boston & Maine.—A repair program call- 
ing for an expenditure of approximately 
$400,000 will provide employment at Con- 
cord, N. H., for about 200 freight-car 
repairmen who have been practically idle 
for the past two years. The work, which 
calls for the rebuilding of 500 gondola 
coal cars of 50 tons’ capacity, will start 
sometime in September, just as soon as 
the large amount of repair material can be 
purchased, assembled and classified. Ap- 
proximately six to eight cars will be put 
through each day, operating on a five-day- 
week basis. This will provide about 14 
or 15 weeks’ employment for the entire 
freight-car repair force. On August 1, the 
Concord passenger-car shops reopened with 
a three-quarter force, staggered to work 
three-quarters time. This provides em- 
ployment for about 220 men. 

Central of Georgia—Since June 1 the 
employees in the locomotive and car shops 
at Macon, Ga., have worked 45 hours in- 
stead of 32 hours per week. Employees 
at the Savannah coach shops have been 
working 45 hours per week as compared 
to 25. 

Chesapeake & Ohio.—Running-repair lo- 
comotive and car forces have been increased 
by approximately 100 men. 

Chicago & Eastern Illinois —The loco- 
motive repair shop at Danville, Ill., was 
closed last February, but was reopened in 
May and now employs 274 men; this is 
the normal force for the present volume of 
business. The car-repair forces are being 
maintained on a basis commensurate with 
the present volume of business. 

Chicago & North Western—There has 
been a slight increase in the forces at the 
various car-repair points. If business con- 
tinues to increase it is anticipated that it 
will be necessary to add on August 1 a 
total of 400 men in the locomotive-repair 
departments of the Chicago & North West- 
ern and the Chicago, St. Paul, Minneapolis 
& Omaha. 

Chicago, Milwaukee, St. Paul & Pacific. 
—The July payrolls for the locomotive and 
car-repair departments will be approxi- 
mately seven per cent greater than in May. 

Elgin, Joliet & Eastern—Since May 1 
the forces in the locomotive and car de- 
partments at Joliet, Ill., have been in- 
creased approximately 300, while about 150 
have been added to the forces at Gary, Ind. 

Erie Railroad—Beginning July 1, the 
schedule for the locomotive shops at 
Hornell, N. Y., and Meadville, Pa., has 
been stepped up from 8 to 18 days per 
month. Prior to June 1 the car repair 
shops at Port Jervis, N. Y., Dunmore, Pa., 
and Huntington, Ind., worked 8 days per 
month. During the month of June the 
schedule at Port Jervis and Huntington 
was increased to 15 days per month, and 
beginning July 1 all the above shops have 
been placed on an 18-day per month 
schedule. Compared with the 8-day sched- 
ule, this represents an increase of 125 per 
cent in man-hours; 1,700 employees will be 
benefited. 

Grand Trunk Western—The working 
time has been increased at the Battle Creek, 
Mich., locomotive shops and the Port 
Huron, Mich., car shops. 

Great Northern—On Monday, July 10, 
the shops were opened at Hillyard, Wash., 
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employing 235 men; St. Cloud, Minn., 156 
men; and both the locomotive and car 
shops at St. Paul, Minn., employing 457 
men. 

Illinois Central. — The working forces 
have been increased by approximately 150 
in the locomotive department and 265 in 
the car department. 

Lehigh Valley—A 30 per cent rise in 
business is increasing the working schedule 
of the shops from three days a week to 
four days a week. For more than a year 
up to July the shopmen had worked only 
two days a week. 


Louisville & Nashville—During the past 
60 days increases in the shop forces have 
been authorized as follows: Locomotive 
department, Louisville, Ky., 153; Corbin, 
Ky., 51; DeCoursey, Ky., 13; Radnor, 
Tenn., 15; Seibert, Ala., 44. Car depart- 
ment, Louisville, Ky., 40; Corbin, Ky., 78; 
DeCoursey, Ky., 35; and Boyles, Ala., 66. 


Missouri-Kansas-Texas Lines. — Since 
April approximately 800 employees have 
been put to work in the shops at Parsons, 
Kan., Waco, Texas, and Sedalia, Mo. The 
locomotive and passenger-car repair pro- 
grams so far this year have been greatly 
in excess of those for all of last year. The 
management is hopeful that increased busi- 
ness will necessitate the continuance of this 
repair program. 

New York Central Lines (including the 
P. & L. E. and I. H. B.) —The locomotive 
and car maintenance forces were at a mini- 
mum in March, 1933; during that month 
eight locomotive repair shops operated a 
total of 93 days, with 2,844 men, or an 
average of 11.6 days per shop. In July, 
nine locomotive shops operated a total 
of 140 days, an average of approximately 
16 days per shop, and employing a total 
of 4,080 men. In the month of March three 
freight car repair shops worked a total of 
15 days, or an average of five days per 
shop, 291 men being employed. In July 
four shops operated a total of.78 days, 
or an average of a little more than 19 days 
per shop, 1,448 men being employed. Two 
passenger car repair shops worked a total 
of 20 days in March, or an average of 10 
days each, 367 men being employed. In 
July, three passenger car repair shops op- 
erated a total of 53 days, or a little better 
than 17 days per shop, 822 men being em- 
ployed. The total number of shops op- 
erating in March was therefore 13, as com- 
pared to 16 in July, and the number of 
emplovees has been increased from 3,502 
to 6,350. 


New York, Chicago & St. Louis.— 
Forces have been increased by approxi- 
mately 50 men on running and light repairs 
of locomotives and cars. 


Norfolk & Western—On July 1 the 
working time of approximately 7,000 em- 
ployees in all shops was increased from 
three to four days per week. 


Pennsylvania Railroad.—The policy with 
the upturn in business is to immediately 
restore the maintenance program for both 
track and equipment. The locomotive re- 
pair program affects Altoona, Pa., and 
Columbus, Ohio, so far as class repairs are 
concerned, and for running repairs is gen- 
erally distributed over all the enginehouses 
on the system. The class repair program 
on freight cars affects Altoona, Harris- 
burg and Pitcairn, Pa., and Terre Haute, 
Ind. Practically all division centers of 
light repair points are affected by the in- 
crease in light running repairs. An effort 
is being made to distribute the work over 
the system as much as possible. 


Pere Marquette—Locomotive and car 
light-repair forces have been increased by 
approximately 50 men. 


Reading Company.—Three hundred and 
thirty-nine men have been added to the 
shops at Reading, St. Clair and Wayne 
Junction, Pa. 


Rock Island Lines —On July 5 the shops 
were opened at Silvis, Ill., Horton, Kan., 
and Shawnee, Okla. They will operate 
five days a week and include a working 
force of 1,140 men. 


St. Louis Southwestern—During the past 
month a substantial increase has been made 
in the freight car repair program. 


Southern Pacific Company.—About June 
1 the working week was increased from 
three to five days. The following shops 
were affected: Sacramento, Cal., locomo- 
tive department, 581 men, freight car de- 
partment, 106 men, passenger car depart- 
ment, 294 men; Los Angeles, Cal., 
locomotive department, 706, freight car de- 
partment, 157, passenger car department, 
141; Bayshore, Cal., locomotive department, 
356, freight car department, 218, passenger 
car department, 103. This order also in- 
cluded the freight car repair departments 
at Oakland, Cal., 153 men; Roseville, Cal., 
51 men; Bakersfield, Cal., 25 men; Duns- 
muir, Cal., 14 men; Klamath Falls, Ore., 
14 men; Eugene, Ore., 33, and Taylor, 
Cal., 68 men. 


(Turn to next left-hand page) 


A locomotive built in 1879 for the Springfield Southern—It had driving wheels 
55% in. in diameter and cylinders 14 in. by 22 in. 
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DESIGN FOR LOWER MAINTENANCE 
With the Help of the BOOSTER 


Because The Locomotive Booster 
is only used for a short period of the 
total running time, it saves substan- 
tially in locomotive maintenance. 

The locomotive must be designed 
to supply the maximum power re- 
quired to fulfill certain operating 
demands. 

By incorporating The Locomotive 
Booster in the fundamental design of 
the locomotive, it is possible to obtain 
this desired maximum with smaller 
cylinders than would otherwise be 
the case. 


NEW YORK 


The smaller cylinders mean lower 
locomotive maintenance since main- 
tenance is approximately proportional 
to the power output. 

Without The Locomotive Booster, 
larger cylinders must be used to se- 


THE LOCOMOTIVE BOOSTER 


CHICAGO 


cure the maximum power demand 
and then these larger cylinders must 
continue in service even when the 
power demand drops off at road 
speed. 

With The Locomotive Booster in- 
operative at road speed the smaller 
cylinders are ample to perform the 
required work. 

Maintenance istherefore lower and, 
at the same time, 25,000 to 40,000 
Ibs. are saved in locomotive weight. 

Design The Locomotive Booster as 
an integral part of your new power. 


ANKLIN RAILWAY Supply COMPANY, Inc. 


MONTREAL 


Supply Trade Notes 


Cuartes W. T. Stuart has been ap- 
pointed manager of the Safety Car Heating 
& Lighting Company, with headquarters at 
Philadelphia, Pa. He will assume the 
duties relinquished by William L. Garland. 


Cot. O. F. Harvey has been elected a 
vice-president of the American Car & 
Foundry Company, New York. Mr. 
Harvey had been an assistant secretary of 
the company since 1920. 3 


H. C. Tuomas, assistant to general 
works manager at East Pittsburgh, Pa., 
of the Westinghouse Electric & Manu- 
facturing Company, has been appointed 
sales manager of Micarta Products. 


W. S. Garn has been appointed district 
sales manager for the Buffalo territory 
by the Roller-Smith Company, New York. 
Mr. Gain’s headquarters are at 416 Lafay- 
ette building, Buffalo, N. Y. 


Epwarp J. Bape, who has been em- 
ployed in the laboratory of the Dearborn 
Chemical Company, Chicago, has been 
promoted to sales representative to succeed 
A. C. Herrmann, who has resigned to 
establish his own business. 


E. E. Apbams, vice-president of the 
Union Pacifc System, with headquarters 
at Omaha, Neb., has been appointed vice- 
president of Pullman, Incorporated, in 
charge of the newly established research 
department especially concerned with de- 
velopment of transportation equipment. 


W. L. GarLanp, vice-president, Safety 
* Car Heating & Lighting Company, with 
headquarters at Philadelphia, Pa., re- 
signed on July 1. Mr. Garland retires 
from a long and active business career to 
join his family in Arizona, where his son 
is engaged in the ranching business. 


CHarLes W. Hanrorp of the general 
sales department of the Ingersoll-Rand 
Company, New York, and for more than 
20 years in the service of that company, 
died suddenly on July 11, at his home in 
New York, at the age of 59. 


C. D. Pettis, president of the Con- 
tinental Brake Shoe & Equipment Com- 
pany, died in New York City on July 9, 
after a short illness. Mr. Pettis had served 
in the car departments of the Southern 
Railway, the Illinois Central, the St. Louis- 
San Francisco and Swift & Company. He 
then became associated with C. M. Hewitt 
in the Featherstone Foundry & Machine 
Company, in Chicago, later being connected 
with the National Brake Shoe Company. 
He then went with the American Brake 
Shoe & Foundry Company and in 1922 at 
the time of his resignation he was vice- 
president and work manager. Mr. Pettis 
had been president of the Continental 
Brake Shoe & Equipment Company since 
its formation in 1926. 


Personal Mention 


Car Department 


ArtuHur H. Keys, general car foreman 
of the Pittsburgh Division of the Balti- 
more & Ohio at Glenwood, Pittsburgh, Pa., 
has been appointed district master car 
builder of the Pennsylvania-New York Dis- 
trict of the B. & O., which comprises the 
former Buffalo & Susquehanna and the 
Buffalo, Rochester & Pittsburgh as well as 
the B. & O. main line from New Castle, Pa., 
to Cumberland, Md. Mr. Keys was born at 
Baltimore, Md., on September 21, 1898. He 
attended the public schools at Baltimore 
and Harrington, Del., and later enrolled in 


the night classes at the Carnegie Institute 
of Technology. He entered the service of 
the B. & O. as a messenger and file clerk 
in 1913 and in 1914 became a checker on 
the car-repair track at Glenwood. From 
1915 until 1917 he was an M. C. B. billing 
clerk and in 1918 was car foreman at 
Youngstown, Ohio. Later in 1918 he was 
transferred to Baltimore as a joint car in- 
spector. In 1919 he served first as a special 


A. H. Keys 


inspector for the district master mechanic 
at Baltimore and later as district safety 
appliance inspector. From 1922 until 1924 
he was car foreman at Curtis Bay, Balti- 
more, and in the latter year was promoted 
to the position of general car foreman of 
the Baltimore Division. He was trans- 
ferred as general car foreman to the 
Cumberland Division on September 1, 1928, 
and became general car foreman of the 
Pittsburgh Division on October 1, 1928. 
Mr. Keyes has been president of the Inter- 
national Railway General Foreman’s As- 
sociation since September, 1930. 


Purchasing and Stores 
A. C. Mann, vice-president in charge of 
purchasing of the Illinois Central, with 
headquarters at Chicago, has been appoint- 
ed also purchasing agent. 


Father Time and deterioration co-operate in creating future jobs 
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e Driving along a heavily traveled road, you are quick 


to appreciate how one slow automobile can delay a 


whole line. 


@ The same thing is true of slow-moving, low horsepower 


locomotives. 
© They set an uneconomical pace for the whole road. 


@ From a dollars and cents standpoint, you can't afford 


to run the old ones. 
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Austro-Daimler Rail Car 
Utilizes *“Wheels-on-Air” 


Wwe the past few weeks E. K. Howe & Sons, 
Inc., 500 Fifth avenue, New York, has had on 
demonstration a light-weight rubber-tired gasoline-driven 
rail car designed and built by the Austro-Daimler A. G., 
Vienna, Austria. This particular car—a 40-passenger 
design—was imported especially for demonstration pur- 
poses. A corporation is in the process of formation for 
the purpose of designing and manufacturing cars in this 
country incorporating the general features of this car, 
built to American standards, for use on American rail- 
toads. The car now being demonstrated employs a 
hydraulic transmission in combination with an unusual 
design of traction wheel, an arrangement which is known 
under the trade name Wheels-on-Air. In this design 
advantage is taken of the cushioning effect of pneumatic 
tires and at the same time a steel-tired rim is utilized for 
guiding the car on the rails. The manufacturer of this 
particular car has built for service in Europe a number 
of cars varying in size for 24 to 70 passengers and in 
engine horsepower from 80 to 160. The particular car 
being shown in this country has an overall length of 38 
ft. 6 in. and is powered with two Austro-Daimler gaso- 
line motors of 80 hp. each, providing sufficient power to 
operate the car at maximum speeds of 80 m. p. h. In 
the proposed designs of cars to be built in this country 


Pneumatic tires used in special 
axle construction without con- 
tact with rail—Smooth opera- 
tion provided by hydraulic 
transmission 


gasoline and Diesel power plants of American manu- 
facture will be utilized. 


Chassis and Air Suspension 


In the development of the design employed in this rail 
car the manufacturers have worked out an extremely 
light weight chassis of truss form built up of pressed sec- 
tions welded throughout. The pneumatic tires support 
the load of the vehicle and transmit the propelling force 
to steel tires which guide the car along the track. These 
track wheels are not connected to the chassis or frame 
and as a result all verticle and lateral shocks are trans- 
mitted to and absorbed by the pneumatic tires which have 
separate axles suspended on semi-elliptic springs at- 
tached to the chassis frame. 


The 40-passenger Austro-Daimler rail car being demonstrated in this country 
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The axle arrangement is particularly interesting and 
is clearly shown in the drawing. It is what may be 
called a double-axle arrangement in which one axle sup- 
ports the steel-tired rail wheel of the car on ball or roller 
bearings. The carrying axle, in which the driving shaft 
is housed, is suspended on springs attached to the chassis 
by means of a special spring arrangement which permits 
the necessary movement for the carrying axle. Both 
ends of these springs are supported by self-lubricating 
rubber-composition spring seats which are secured to 
the chassis frame. Each spring seat has a sliding sur- 


The pneumatic tire runs within a steel-tired wheel 


face under which the top leaf of the spring moves. The 
movement of the carrying-axle housing is controlled by 
radius links which moves about fulcrum pins in the side 
frames. The carrying axle has as much vertical clear- 
ance through the guiding axle as is required by the 
resilience of the pneumatic tire. This clearance with the 
car light is about 34 in. and under load about % in. 
Should the tire become flat, which might result from a 


defective valve, the carrying axle can drop a distance not 
exceeding this clearance when the bearing housing of the 
driving axle comes in contact with a pad on the guiding 
axle. Under such conditions the weight is carried di- 
rectly on the guiding axle, and the flat tire is entirely 
relieved of any weight so that continued operation is 
possible without any damage to the tire. 

Because of the fact that the pneumatic tires are in 
contact only with the smooth inner surface of the guid- 
ing wheel, it is said that in European service the life of 
the tire is from 75,000 to 100,000 miles. The tires used 
on this car are 7.52 in. by 17 in. heavy-duty passenger- 
car type. The wheel base of the car now being demon- 
strated in America is 21. ft. 9 in. and the light weight 
20,300 Ib. 


Power Plant and Transmission 


This car is equipped with fully equalized brakes in 
which two shoes operate against each brake drum. The 


One of the Austro-Daimler motors with the hydraulic 
transmission 


brake drums are forged in one piece to the hubs of the 
guiding wheels and each brake shoe is actuated by means 
of an hydraulic cylinder. The pressure is applied to a 
master cylinder by the operator’s control wheel and is 
augmented by vacuum cylinders, the vacuum being ob- 
tained by the engine manifold and stored in a tank. 
In the larger and faster cars, such as are being operated 
in Europe, Westinghouse air brakes, in conjunction with 
Westinghouse dead-man control, are used, and in addi- 


The driving axle assembly—Left, half of the assembly removed to show the positive clutch; Right, the complete 
assembly showing the two ring gears 
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Guiding Axle 
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tion to the air brakes, an independent hydraulically op- 
erated handbrake is used. 

The car is powered by two six-cylinder Austrian 
Daimler engines, one in each end of the car, having 
cylinders of 33% in. bore by 4%@ in. stroke, with 245 
cu. in. piston displacements and a power output of 80 
b. hp. The engine is designed for heavy-duty work, 
having a seven-bearing crank shaft carefully balanced 
and a patented friction fly-wheel design which reduces 
vibration toa minimum. The construction of the engine 
is such that all parts which require renewal are readily 
accessible and such accessories as water pump, cam 
shaft and oil pump are so arranged as to be demountable 
without dismantling neighboring units. The engines 
are cooled by radiators of a special design with double 
fans arranged one on each side of each radiator. The 
engine speed at a car speed of 60 m.p.h. is 2,400 r.p.m. 

The Austro-Voith automatic hydraulic transmission 
is a combination of an hydraulic coupling or clutch for 


The arrangement of the axles—The carrying 3 axle supports 
the pneumatic-tired wheel and the guiding axle 
the steel-tired wheel 


direct drive and hydraulic torque transformer for ac- 
celeration and up-hill haul. The direct hydraulic clutch 
drive is sufficient for a grade up to two per cent, and, 
in the case of single-unit high-speed rail cars having 
maximum speeds of 80-90 m.p.h. The mechanical ef- 
ficiency of this clutch is 98 per cent. The torque trans- 
former used when starting and for up-hill hauls con- 
sists of a centrifugal pump and a turbine, the combined 
efficiency of the arrangement being in the neighborhood 
of 85 per cent. The change from the clutch to the 
transformer is accomplished by an automatic emptying 
of the clutch or the transformer which takes place quietly 
and without any appreciable effect on the smoothness 


The drawing at the left is a side view and 
sections of the carrying and guiding axles 
showing the spring suspension, rubber 
mountings and radius link arrangement 
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of operation of the car when picking up speed. 
Practical operating experience has shown that ap- 
proximately 90 per cent of all running is done on the 
direct-clutch drive. This is used above 30 per cent of 
maximum speed if full power is not required, and for 
all operation over 60 per cent of top speed. To obtain 


mission lies in the fact that neither in the clutch nor in 
the transformer can any wear occur. There are only 
two moving parts, the driven wheel and the driving 
wheel, and there is no mechanical contact with each other 
or with the housing. The construction of the trans- 
mission involves no stuffing boxes or packings. 
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AUSTRO DAIMLER SCHNELIT 


One of the large four-axle, 74-passenger Austro-Daimler cars built for service in Austria 


best acceleration and on heavy grades the torque-trans- 
former is used up to 60 per cent of maximum speed. 

Reversing is accomplished by the use of a special 
design of mechanical transmission attached to the carry- 
ing axles of the car. One of the illustrations shows 
two views of this axle arrangement, together with part 
of the housing. The design is similar to that employed 
in automotive rear axle practice, except that the drive 
shaft from the power plant carries a single pinion gear 


Operating Costs of the 40-Passenger Austro-Daimler 
Rail Car 


Cost per Mile at Miles per Day 


Description of Costs 200 miles 300 miles 400 miles 


Tire replacement based on a life of 50,000 


DUES: 6 65.0 dake s do's aR OSES Figo 8A6 T $.0036 $.0036 $.0036 
Gasoline consumption based on 5 miles per 

gal. at IZ Cents P T oneetes .0240 0240 .0240 
Lubrication of engines and transmissions— 

?/iọ gal. for every 100 mi. at 75 cents 

PEL gals. os sok chivas acasleen ceed nes siden -0068 .0068 .0068 
Changing axle oil every 10,000 mi.—8 gal. 

BEA <75. COUR E06, T TNA Sale -0006 -0006 .0006 
Changing engine and transmission oil every 

3,000 mi., 4 gals. at 75 cents per gal.... -0010 -0010 .0010 
Maintenance—16 man-hours per week at 90 

cents per hoUt: ssas onssas snevrere -0120 .0080 .0060 
Interest on $25,000 cost of car, at 6 per 

cent per year ($1,500)............0005 -0250 -0166 .0125 
Amortization and replacement, depreciation 

at 20 per cent per year..........-..0-. -0833 -0555 .0416 
Costs per mile excluding wages........... $.1563 $.1161 $.0961 


Costs are based on actual experience. The costs are based on the 
assumption that the rail car operates 300 days per year. In the calcula- 
tions of the costs it is assumed that the car operates on a line which 
necessitates frequent stops. If the rail car did not operate on lines where 
frequent stops were made, the saving in fuel would be $.0069 per mile. 

There would be some saving on the lubrication costs if oil were re- 
claimed. 

Although tire costs are Based on a life of 50,000 miles, the usual life 
exceeds this figure—75,000 miles, or more, not being unusual. 


which is in mesh with two ring gears. A positive me- 
chanical clutch sliding on a splined portion of the carry- 
ing shaft may be moved by the operator so that power 
is transmitted by the engagement of the clutch locking 
lugs through either of the ring gears, thereby driving 
the car in one direction or the other. 

In controlling the movement of the car only a gas 
throttle and brake control are used. Both of these 
controls are combined in a wheel which the operator 
uses as a single control. A turn of the wheel to the 
left accelerates the car by opening the carbureter, while 
by turning it to the right, the power is reduced and the 
brake applied. An important advantage of this trans- 
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The body of this car is of light-weight design with 
a seating arrangement consisting of permanently fixed 
seats facing in one direction in one end of the car, and 
in the opposite direction in the other end. The general 
design of the car interior is of particularly pleasing 
appearance and the seating arrangement is such that it 


Comfort and pleasing appearance characterize the car 
interior 


provides maximum comfort for the passengers. En- 
trance to the car is through side doors at the center 
of the car with a step arrangement such that when the 
door is closed, the car steps fold up out of the way. 

One advantage claimed for this type of car in rail 
service is that the system of air suspension having steel 
wheels on the rails provides a metallic contact through 
the axles across the rail for signal operation. Electrical 
current for lighting the car is provided by two combina- 
tion Siemens starter-generators supplying current at 24 
volts and 29 amp. Two 24-volt, 60 amp. hr. storage 
batteries furnish the necessary current storage capacity. 

Rail cars of this design are particularly adapted to 
roadbeds of extreme curvature and in European service 
curves of 600 ft. radius are regularly negotiated at 
speeds of 37 m.p.h. where, by comparison, steam trains 
must restrict their speed to 28 m.p.h. 
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Mechanical Department Can 
Help Sell Transportation* 


I TACKLED this particular General Superintendent for 
an interview because of his untiring energy and his 
accomplishments in improving service and getting busi- 
ness for his road. He is a keen observer and is con- 
structive and aggressive in his thinking. With a logical 
mind he has the faculty of quickly discarding superficial 
and useless suggestions and in getting at the very 
heart of the problem. 

“What,” I asked, “can the mechanical department do 
to help you build up your passenger traffic?” 

“A great deal,” he replied. “The only thing a railroad 
has to sell is transportation, and unless we provide clean, 
comfortable and convenient equipment, we will be greatly 
handicapped. I have succeeded in getting our operating 
men to understand that they must give real service and 
they are doing everything they can to eliminate smoke, 
reduce noise and confusion, and to extend courtesies to 
the passengers. The problem of securing hearty co- 
operation toward these ends is not a difficult one, if we 
can drive home to them the fact that the sole objective 
of a railroad is to sell transportation, and that with all 
the competition we are up against nowadays we cannot 
sell it unless unusual efforts are made to give the very 
best kind of service.” 

“You are getting over into operation,” I said. “Let’s 
get back specifically to what the mechanical department 
can do to help you out.” 


Standardization Overdone 


“We have a splendid mechanical department,” replied 
G. S., “and it is giving me the most cordial co-operation. 
The only difficulty is that sometimes it is so strong on 


standardization that it is difficult to get the improvements . 


in service that we in the operating department believe 
are important.” 

“But.” said I, “standardization makes it possible to cut 
down operating and maintenance costs. On what basis 
can you justify easing up on it?” 

“Don’t misunderstand me,” he said, “I am in favor of 
standardization, but there is such a thing as carrying it 
entirely too far. We simply must not allow it to strangle 
progress and keep our service standards on a low basis. 
Our business is to sell transportation—that, as I said, is 
our only excuse for existence. Next to safety, comfort 
and convenience are of vital importance, if we are to get 
and hold passenger business, and we cannot afford to lean 
oa too far on standardization if it interferes with 
this. 

“Can you give me a typical instance in which stand- 
ardization has been carried too far?” I asked. 


More Comfortable Seats and Attractive 
Floor Coverings Needed 


“Car seats, for one thing,” replied G. S. promptly. 
“Our mechanical department insists upon using its stand- 
ard seats. Yet there is no question but that different 
classes of service require different treatment in this 
respect. The commuter, for instance, is comfortable 
and pleased with a type of seat that is entirely unsuited 
for the longer runs, yet it seems almost impossible to 
get the mechanical department to acknowledge this and 


“The second of a series of interviews with officers of ather departments 
commenting in a constructive way upon the possibilities of the mechanical 
department. 
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Operating officer insists more 
comfortable and convenient 
equipment will be big factor in 
building up passenger traffic 


to design seats which will afford the greatest possible 
comfort in the different classes of service. If the older 
standard seats are unsatisfactory, let’s discard them and 
get something better.” 

“What other things have you in mind that the me- 
chanical department can do?” 

“Something should be done about floor coverings,” 
replied G. S. “Except for carpeted floors, which, of 
course, are not suitable in most of our passenger service, 
I have never yet seen an attractive floor covering. Re- 
member, if you will, that the passengers must watch 
their step as they walk through the cars and that even 
while they are seated the floor is very much in evidence. 
Surely nfuch can be done in brightening up the cars by 
providing more attractive floor coverings—and then 
keeping them clean! 

“Something must also be done about the awful toilet 
rooms in coaches,” continued G. S. “I realize perfectly 
well that this is not an easy task. I do know, however, 
that the public is becoming more and more discrimi- 
nating in this respect and that we can well afford to 
rebuild and refit the toilet rooms, if necessary, making 
them larger and more attracfive, and easier to keep clean 
and sanitary. 

Noise Must Be Reduced 


“You may be interested, also,” he said, “in the fact 
that by a rather strenuous educational campaign we have 
been able to greatly reduce the noise in passenger stations 
and on the trains. We have gone about as far as we 
can, however, until the mechanical department gets on 
the job and eliminates some of their noise-making con- 
traptions on the cars. I refer, for instance, to such 
things as rattling windows. There are also squeaky 
center plates, which in some instances cannot be lubri- 
cated without jacking the car up off the truck. Hard- 
riding side bearings can ruin a night’s rest. A little oil 
will go far toward eliminating squawking brake rigging. 
It is all nonsense to have footplates and diaphragms so 
designed that they will not operate quietly. Surely a 
trapdoor can be so designed that it will not make a racket 
when it is opened and closed. Squeaking doors are most 
annoying to some of the passengers; trainmen have 
found that a little soap on the hinges will relieve this 
difficulty. The signal-whistle operating valve inside of 
a passenger car is very disturbing to many people. Place 
it where it will prove less annoying, or use some other 
type of signal.” 


Air Conditioning Commended 


“What about air conditioning?” I asked. 

“It is wonderful,” replied G. S., “and in my opinion 
we must put it on all of our passenger equipment. While 
it adds much to the comfort of the traveler by main- 
taining an even temperature and controlling the hu- 
midity, it is also a great asset because the windows and 
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doors are kept closed, shutting out noise and dirt. We 
have got to come to air conditioning, even on short runs. 

“Another thing that is most annoying, and which we 
ought not to stand for, is smoke from locomotives. It 
is not at all necessary. I know that the enginemen are 
inclined to place the blame on the coal or the locomotive 
design and other operating conditions, but this is all 
nonsense. If the enginemen understand that smoke is 
driving away business (and their jobs depend on the 
business we get), they can operate the locomotives in 


D. & H. Rebuilds 


such a way as to prevent it. I know, because I went 
over the road recently on a very difficult run; I was 
filthy at the end of thẹ trip because of the smoke and 
cinders. Sometime later I made the same trip with no 
discomfort at all. In the interval the road foreman of 
engines had been on the job educating the enginemen 
as to what an important factor smoke elimination is in 
holding passenger business. The difficulty, of course, 
is to educate them to this fact, but when they once really 
get it, smoke should be a thing of the past.” 


Cars for Handling Cement 


HE transportation of cement whether in bulk or 

package requires that the class of car selected for 
loading shall be one that will insure full protection of 
contents against damage by moisture. Until recently the 
box car has been the only type of car utilized for this 
purpose. In fact, the box car is still extensively used 
and in the case of cement shipments it will usually be 
noted that the practice of sealing the door openings with 
heavy paper still prevails. This sealing, of course, is a 
precautionary step to prevent moisture from entering 
the car. . 

There has, however, been a growing demand for a 
type of car more adaptable to the improved methods 
of loading and unloading bulk cement. Certain advances 
made in the industrial field call for a car that will permit 
more convenient and efficient handling of contents both 
by the shipper and the user than the conventional box 
car affords. 

Cognizant of these requirements, the Delaware & 
Hudson undertook to provide equipment that would 
incorporate all the desirable features sought. Upon in- 
vestigation it was found that by adapting some of the 
55-ton all-steel hopper coal cars, the requirements of the 
cement traffic could be met. The accompanying photo- 


graph illustrates the car adapted for this purpose. 
Although these cars have been supplied primarily for 
transporting bulk cement they may be also used to ex- 


cellent advantage for such other commodities as clay, 
lime, sand, etc. A conversion program recently com- 
pleted has made available for this service twenty such 
cars. 

Since protection against moisture is an obvious neces- 
sity particularly when the commodity to be shipped is 
cement, the character of roof construction had to be 
carefully considered. It may be of interest, therefore, 
to point out that these cars are equipped with a steel roof 
of special construction designed by the Hutchins Car 
Roofing Company. Each roof is provided with eight 
rectangular hatches, 2 ft. by 3 ft., to facilitate loading, 
which is usually performed by a blower system, and to 
afford suitable space for agitating the load, if necessary, 
when the cars are being unloaded. The discharge gates, 
of which there are four per car, are also of special de- 
sign and include several distinctive features. These 
gates were designed and furnished by the Wine Railway 
Appliance Company. Each gate has a weather shield to 
protect the door mechanism, and a slide, the latter being 
a novel means for breaking up the adhesion of the 
cement at the point of delivery. In other words, after 


“a car has. been loaded and is enroute to its destination 


the air is forced out as the cement settles with the result 

that the mass becomes quite compact, hence at the un- 

loading station it invariably is necessary to dislodge the 
(Concluded on page 325) 


Rebuilt D. & H. hopper car with special roof and hoppers for bulk commodity service 
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Geometrical Analysis of 
Locomotive Curving Action 


HE design of a modern, long wheelbase locomotive 
requires accurate determination of the clearance 
requirements to permit it to traverse short radius curves. 
The relationship between the locomotive running gear 
and the curved track may be determined graphically by 
` various diagrammatic methods. Of these, the equal-scale 
layout, the Roy diagram, and the elliptic diagram have 
considerable merit and are extensively used. Their ac- 
curacy and limitations are evident to engineers familiar 
with their use and need not be discussed here. 

To analyze quickly and accurately the curving con- 
ditions of a locomotive, the author has developed the 
problem by determining the geometric relationship be- 
tween the center line of the locomotive and the center 
line of the curved track. 

A few of the important questions confronting the de- 
signer in considering the curving action of a locomotive, 
are: 

1. Is there adequate lateral motion between the driving 
axles and the frame; which, when combined with the 
curve gage widening, will permit the coupled wheelbase 
to traverse the curve? 

2. What are the clearances between the flanges of the 
various driving wheels and the rail? 

3. What are the maximum swings of the guiding and 
trailing trucks? 

These questions will be considered typical for this 
analysis. To determine all questions relating to the 
swing of trucks, it is necessary to locate the points of 
intersection of the center line of the locomotive with the 
center line of the track. 

A locomotive in traversing a curve, will tend to pro- 
ceed in a straight line until deflected by forces acting 
against the wheel flanges. This brings the leading driver 
flange against the outer rail, and we may assume that all 
lateral motion, here, is taken up. Simultaneously, an 
intermediate driver flange bears against the inner rail, 
taking up all lateral play at that point. Which one of 
the intermediate driver flanges contacts, depends on the 
number of coupled axles. If there are no flangeless 
drivers, we may consider, in the case of eight- and ten- 
coupled units, that the third inner driver flange bears 
against the rail. The assumption here is that the loco- 
motive is traversing its limiting curve, slowly, in the 
forward direction. For rearward operation, the rear 
driver is leading and the conditions are reversed. 

Let us consider, for example, an eight-coupled loco- 
motive traversing its limiting curve in forward opera- 
tion. Fig. 1 shows the relationship of the driving wheel- 
base to the track center line. The lateral motion at any 
driver is denoted by K with the subscript indicating the 
number of the driving axle. 

Hence for each axle: 

K =(normal flange play + gage widening + hub lateral + box lateral) per side. 


Now, let: 
represent the center line of the track curve. 


A” B’ represent the configuration of the center line of the locomotive on VV. 


1-1, 2-2, 3-3, 4-4 represent center lines of the Ist, 2nd, 3rd and 4th pairs of drivers. 


dy, d2, etenmitangent deflections with respect to Q of the intersection of lines 1-1, 
-2, etc., wi 
dq, dr, etc. =tangent deflections with respect to Q of the points q, r, etc. 


Other dimensions and lines are self-explanatory. 
* Engineer, General Steel Castings Corp. 
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To obtain tangent deflections, we may use, with suf- 
ficient accuracy, the approximate formula : 


da eona a a a satents(l 
Where: 


d = tangent deflection 
C half chord 
R =radius of curve 


All dimensions are in the same unit. 

Assume the driving wheel base to be placed on the 
curve with the locomotive center line at the front and 
rear axles intersecting the arc VV at A and B. 

Now move AB outward in the direction OQ a distance 
K, establishing the line A’ B’ such that BB’ = K.. 
A’ B’ intersects VV at q andr. Hence: 


da = dr = di — Ki... cece cee cee ce eee (2) 


Now consider the wheel base to rotate about B’ as a 
center until the third driver flange contacts with the 


Fig. 1—Diagram showing the position of the locomotive 
center line with respect to the center line of curved track 


inner rail and all lateral play is taken up at that point. 
The center line of the locomotive at the third driver 
will be deflected from A’ B’ a distance f, where: 


f= Ks tds —dqecc ec cee cece EEE 3) 
Let: 


f 
petam A BAV sm ene ea sieaa reaala) 
e 


The line A” B’ therefore represents the location of the 
center line of the locomotive with respect to the center 
line of the curved track. A” B’ intersects VV at g 
and h. To determine the locations of these points, let 
us obtain equations for their tangent deflections from Q. 


For the point A: 


11? 7 
dh = —— = da HÔ W T DYN po (5) 
oR la G yr ¢ 
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And for the point g: 


12? 
dg = — = dg + W +12 Pease he cece A AALS 
eae G ) 


Substituting the variable, x, for 1, and 1,, and taking 
as positive the direction to the right of O Q, equations 
(5) and (6) reduce to: 


—— a dy +(77=)P 


2R 
From which: 
+ 
xı = —pR — V R(p2R+2dqa+Wp)........-eee ee ee ee (7) 
Hence: 
11 = —pR + V R(p2R +2da + Wp)... ETA 
12 = —pR — V RGR Eda + Wp). -c cece cece cece eee (9) 


Values for 1, and 1, may be readily obtained Tom (8) 
and (9) by the use of the slide rule. 
For the locomotive to pass the curve, the following 


OR LOCOCO D 


rail. This will establish the points of intersection of the 
locomotive and track centerlines for rearward operation. 

To find the maximum deflection angle of the tender, 
determine the swings of the front and rear trucks with 
respect to the chord of the locomotive in rearward 
motion. The difference of these swings divided by the 
truck span of the tender will give the sine of the de- 
flection angle. 

Having oriented the center line of the locomotive, 
with the center line of the curved track, it is possible 
now to determine, by use of tangent deflections and 
simple triangulation, the following items: 

1. The curving operation of, and the location of the 
hinge in articulated locomotives : 

2. Lateral motion requirements for four-wheel trailer 
trucks. 

3. Conditions arising with the coupled wheel base on 
a curve and trailing or engine truck on a tangent track. 

4. Draw bar angularity between engine and tender. 


(a) 
-———— 126 —--— ke -- 672 KK -— 61° —K—- 6748-4 61-9 —-— 2 — 
Normal Flange Play 13/33 1732 Ba "eax Bran an 13737 
Gage Widening 14" vA" 4" 14" 4 a 14" 
E OO WOO O O va 
e æ = at Tlg" æ 
29/57" 252 2,53 2/32 Nie Shap 
> 27.17- -- 9011- -4-H -90.11-00.01 
—+— 1.69 = 
---106.83-- — 7330- S SI 
S| (b) 
a 
pE ; — 0.78 
POTO. _ 88.94" yd 88.94". 53.42" | 
He 
sf 0.91"4> s 0.91" 
beH = —-—97.30=—-<---80.58+ 
5 al (er 
0.78" 


Fig. 2—Position of 2-10-2 type locomotive on a 16-deg. curve 


relationship must hold: 
K4 > AA” 


Now: 
AA” = d4 — da — Wp 
Hence, for the cone | to pee the curve: 


K4 > d4 — dq — Wp.. . -(10) 


Likewise, to determine the clearance, t,, at the second 
driver: 


T E a) S a, TE E E E Teter ert cree, | 


The maximum swing of the engine truck occurs in 
forward operation. Construct O Z perpendicular to, 
and bisecting the chord g h. Denoting by D the tangent 
deflections with respect to Z, the swing Sr , of the engine 
truck front axle is: 

Sp a De — Da = KET ces a a a ADE DE aN 
and for the rear axle: 

4 Sr = Dr — Dn — KET.. wee 7 .. (13) 

Hence, the owne Ser» ; “of the engine “truck: Senter: 

Set = Sr + SR.. ites Soo abides cpa ene hale . (14) 
2 
Trailer Truck Swing 

To find the maximum swing of the trailing truck, pro- 
ceed as above, but place the rear driver flange against the 
outer rail and the second driver flange against the inner 


(12) 
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Care should be taken to indicate all dimensions with 
their proper sign. 

Since the formulae given above are based on the equa- 
tion (1): 


the accuracy of the results will vary as the accuracy of 
that equation. For practical application, this accuracy 
lies within the limits of ordinary engineering tolerances. 

The following example will illustrate the foregoing: 

Figure 2(a) shows the wheel arrangement of a 2-10-2 
type locomotive. Beneath each wheel are shown the 
various elements comprising the lateral play per side 
of the locomotive or truck center line with respect to 
the track center line. Fig. 2(b) indicates the relative 
position of the center lines in forward motion, and 
2(c), the position in rearward motion. The locomotive 
is designed for 16 deg. operation. 

For forward motion— 

From eq. (1): 


dı = 2.08, d2 = 0.52, d3 = 0, d4 = 0.52, ds = 2.08. 


From eq. (2): 
dg = di — Kı 

da = 2.08 — 1H 

dq = 0.39 


From eq. (3): 


f = K3 + d3 — da 
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29 
f=—+0—039 
32 
f =0.52 
From eq. (4): 
f 
== 
e 
0.52 


PT a 


p = .00388 
From eqs. (8) and (9): 


11 = —.00388 x 4308 + V 4308 (.003882 X 4308 + 2 X 0.39 + 268.0038) 
lı = — 16.72 + 90.11 

lı = 73.39 in. 

l2 = — 16.72 — 90.11 

12 = — 106.83 in. 


To see if the locomotive will pass the curve, apply 
eq. (10): 

Ks > ds — da — Wp 

0.91 > 2.08 — 0.39 — 268 x .00388 


0.91 > 0.65 

Therefore the locomotive will pass the curve. 

The clearance at the second driver, from eq. (11): 
t2 = K2 + d2 — jp — da 

t2 = 0.78 + 0.52 — 67 X .00388 — 0.39 

t2 = .65 in. 


For the swing of the engine truck: 
Set = Det — Dn — Ket 

SET = 8.01 — 0.94 — 0.78 

Set = 6.29 in. 

For rearward operation: 

dq = 2.08 — 0.91 
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lı = .0O194 X 4308 + VG (091942 X 4393 + 2 X 1.17 — 268 x .00194 
11 = 8.36 + 88.94 

lı = 97.30 in. 

12 = 8.36 — 88.94 

12 = — 80.58 in. 


Here, of course, 1, is measured toward the rear driver 
and 1, toward the front driver. 
For the swing of the trailer truck: 


Str = D'tr—D’n—Ktt 
= 7.35 — .92 —.78 
= 5.65 


A complete treatment of the question of locomotive 
curving action lies beyond the scope of this article. 


However, it appears that many related problems may 
be expedited by this method. 


Fifteen-Year-Old Locomotives 
Replaced by Modern Power 


S an example of a modern motive power policy, 

the Austrian Federal Railways are retiring a class 
of power that has been one of the most successful in 
service in order to take advantage of more modern 
developments in locomotive design. The illustration ac- 
companying this article shows one of the Series 310 
passenger locomotives designed by K. Goelsdorf and the 
Vienna Locomotive Works as the world’s first passenger 
locomotive utilizing a four-wheeled trailer truck. One 
hundred of this type were built between 1912 and 1918, 
and at the time of its appearance the Series 310 was one 
of the most powerful locomotives in Europe and handled 
such trains as the Orient Express until the introduction 
of the more modern 2-8-4 types about 1929. These 
latter type locomotives were described in the May, 1930, 


` 


A ~ 


m 


Excessive maintenance costs of 
2-8-4 passenger locomotives 
built between 1912 and 1918 
responsible for replacement 


issue of the Railway Mechanical Engineer, page 256. 

The Series 310 carried a steam pressure of 228 1b. 
per sq. in. and were equipped with superheaters and 
feedwater heaters. They are now being scrapped as 
they come due for general repairs because of their 
excessive maintenance cost as compared with the later 
design. 
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Austrian Federal Railways 2-8-4 locomotive that is now being scrapped 
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Principles in the Design of 
Locomotive Spring Rigging 


OCOMOTIVE spring rigging as used in American 
practice is a means of providing a flexible but 
stable support for the locomotive, which will allow at 
the same time, an opportunity for the distribution of 
weight to the best advantage conditions will permit. On 
any locomotive there should not be more nor less than 
three separate systems or groups of springs connected 
by equalizers, each system giving a point of resultant 
support. These systems should be so arranged that the 
resultant supports must form a triangle, herein called the 
resultant support triangle. The three systems are usu- 
ally: 
1—The front-spring system: The springs on both sides of 
the locomotive included in this system are cross-equalized 
in order to bring the resultant in a vertical central longi- 
tudinal plane of the locomotive. 
2—The left-rear spring system: This system connects those 
springs on the left side of the locomotive not included in 
the front system. 
3—The right-rear system: This system connects those 
springs on the right side of the locomotive not included in 
the front system. The position of the resultant of each 
system is determined by the proportions of the equalizers. 
In Fig. 1, which is a sketch of the spring rigging of a 
4-6-2 type locomotive, A, B, and C represent the re- 
sultant supports of the front, left-rear and right-rear 
spring systems respectively, and are connected by lines 
giving the resultant support triangle Æ B C. If the sides 
of this resultant support triangle are too close to the 
center of gravity of the spring supported load, G in Fig. 
1, the locomotive will be unstable. Under no circum- 
stances should the two rear systems be cross-equalized, 
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where R, is the distance of the resultant from the trailing 
axle, and R, is the distance the resultant of the spring 
system lies from a longitudinal axis drawn through the 
centers of the driving-wheel springs. 

The intersection of a line drawn parallel to, and at a 
distance R, from, the center line of the trailing axle, 
with that of another drawn parallel to, and at a distance 
R, from, the longitudinal axis through the driving-wheel 
springs, will determine the point of resultant support of 
that spring system. 


Effect of Drawbar Pull 


When a locomotive draws its train the rail reaction 
and drawbar pull produce a force couple which relieves 
the load from the front resultant and places it on the 
rear resultants. Similarly the effect of pushing will show 
an opposite but probably greater shift by reason of the 
buffing plates being placed higher than the drawbar. 
Fig. 2 is a force diagram showing the action that takes 


Fig. 1 


for then the resultant support triangle would become a 
straight line and the locomotive would list to the heavier 
side. On the other hand, if the distribution of the 
weight for more than three supports is perfect on level 
track it is thrown out of adjustment on uneven track. 
The position of the resultant of the spring rigging in 
Fig. 1 can be determined by the following formulas: 


Db bd bdf 
—+(D+E) —+(D+E+ F) — 
c ce ceg 
b bd bdf 
1+-+—+— 

c ce ceg 


R= 


318 


Railway Mechanical Engineer 


place. The magnitude of this shift can be found from 
the following formula: 


where F, is the shift in the load, 
F is the drawbar-pull or buff, j 
y the height of the drawbar or buffing plates above the rail, and 
x is the longitudinal distance between the front and rear resultants. 


From the foregoing it would seem unwise to put too 
many driving wheels in the front system for two reasons: 


1—The sides of the resultant-support triangle will lie too 
close to the center of gravity, causing the locomotive to 
be unstable. 

2—There is a loss of weight on the front system when a 
locomotive pulls its train. 


The second reason is not so important on the older . 
locomotives as it is on those built within the last two 
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years, because most of the latter have been built with a 
rather low factor of adhesion. This factor is further 
reduced when the driving tires are turned and the cylin- 
ders rebored. It is important, therefore, that the spring 
rigging shall be so designed that when a locomotive 
pulls its train the loss of weight on the drivers will be 
a minimum. 


Details of Spring-Rigging Design 


The various members of a spring system should be 
so designed that there will be no change in the distri- 
bution of weight for any reasonable distortion of the 


Table I—Explanation and Dimensions of Diagrams 
Shown in Fig. 1 


A—Resultant of spring rigging of lead truck. 
B—Resultant of left rear-spring system }B =C 

C—Resultant of right rear-spring system = 

D—112 in. 

E—76 in. 

F—81 in. 

G—Center of gravity of spring supported load. 

H—Longitudinal distance between the front and rear resultants. 
X—Longitudinal distance between the rear resultants and center of 


avity, 
(H-X)—Longitudinal distance between the front resultant and center of 
ravity. 

J—92.5 $n. i 
Rı—Longitudinal distance of the rear resultants from the X-X axis. 
Ry—Horizontal distance of the rear resultants from the Y-Y axis. 

X-X—An axis passed through the center of the trailing wheels. 
Y-Y—An axis passed longitudinally through the driving springs. 

b—3634 in. 

c—3334 in. 

d—171⁄ in. 

e—17% in. 

f—20 in. 

g—20 in. 

Rr—Rear resultants. 
Rf—Front resultant. 


system, such as tilting of the springs and equalizers. 
This condition can be met only if all the members are 
designed so that they are, or have the same effect as, 
straight-arm equalizers. 

If the lever in Fig. 3, which represents a straight-arm 
equalizer, were inclined at any angle as shown by the 
broken lines, the load distribution would not be changed 
because the moment arms will always maintain a con- 


Table II 
L’d’g Front Main Back Equalz’d Equalz'd 
Weights tr’k. r. dr. dr. Trailer wt. wt. 
on rear on front 
Wt. at raii, 1b...44,000 48,200 51,600 48,200 43,000 ...... nu... 


5,750 9,400 


d wt., Ib..... 12,800 9,400 7,370 ...... uaan 
Equalz’d wt., Ib..38,250 38,800 


370 
38,800 38,800 35,630 152,030 38,250 


stant ratio. Unfortunately this is not true of the V-type 
equalizer, which is represented by Fig. 4. If this type 
of equalizer is rotated through any angle such as shown 
by the broken lines, it can be seen that the arms of the 
equalizer do not make the same angle with the horizontal. 
The ratio of the moment arms of a V-type equalizer is 
a variable one, varying as the product of the lengths 
of the equalizer arms and the cosines of the angles 
these arms make with the horizontal. 

In any spring system the springs also act as equalizers, 
therefore, it is important that they act as straight arm 
equalizers. Any lever is a straight-arm lever if a straight 
line can be drawn through the two points of load appli- 
cation and the point about which the lever is rotating. 
Then, if the center of the radius of the spring band lies 
on a line connecting the two points of load application, 
the spring will act as a straight-arm equalizer. 

When designing spring rigging it sometimes becomes 
necessary, because of clearance limitations, to incorpor- 
ate into a system equalizers resting on the driving boxes. 
This type of equalizer should be avoided whenever pos- 


September, 1933 


sible because it has the defects of the V-type equalizer. 
Fig. 5 is a sketch of one of these equalizers, in which 
AB is the straight line connecting the two points of 
load application. According to the sketch, the point about 
which the equalizer rotates lies outside the straight line 
A B, therefore, the equalizer acts as a V-type equalizer. 
Computations based on the preceding statements and 
formulas are as follows: 

In Fig. 1 is a sketch of the spring rigging of a 4-6-2 
type locomotive, the explanation and dimensions for 
which are given in Table I. 

By formula (1) the resultants of the rear systems lie 

112 x 36.75 188% 36.75 269 x 36.75 
33.75 33.75 33.75 


36.75 36.75 36.75 


+$——+ —— +$ — 


33.75 33.75 33.75 
619.1 7 
=—— = 145.2 in. from the X-X axis... (4) 
4.27 


Obviously the resultant of the spring rigging of the 
lead truck lies at the center of the center pin. Then by 
using the weights given in Table II, the center of gravity 
of the spring supported load of the locomotive will be: 


152,030 Lb. E 
i r fel ae o aaa a mn 
38,250 Lb. 
152,030x = 38,250 (H - x) 
152,030x = 38,250 (216.3 - x) 
38,250 x 216.3 
x = ———_——_— = 43.4 in. from the rear re- 


190,280 - 
sultants, or 172.9 in. from the front resultant. . (5) 


In the formula (1) the ratios 
bbd _ bdf 


-,—, and — 
c ce ceg 


are the ratios of the weights on each individual pair of 
drivers to the weight on the trailing wheels. If these 
ratios were multiplied by the weight on the trailers, 
their products would be the weight on each pair of 
drivers respectively. 

Then, if the weight on the trailers is +, the weight 
on the No. 3 drivers would be 


the weight on the No. 2 drivers would be 


36.75x 
2108 9K ea 68 see ee Se ee Ds (7) 
33.75 


and the weight on the No. 1 drivers would be 


36.75x 
ADB I Kia weeds Beer es eS (8) 
33.75 


The above calculations were made on the supposition 
that the spring rigging was not only level but that the 
workmanship was accurate. 

Now suppose that on this locomotive the main driving 
spring bands were one inch to the rear off-center. By 
formula (1) the resultants of the rear systems lie— 


112 x 36.75 36.75 36.78 19.5 36.75 19.5 
Sa Ed — + — x— 269 x — x — 
33.75 33.75 33.75 21.5 33.75 21.5 
R 2 2: 
c 36.75 36.75 36.75 19.5 36.75 19.5 
1+ —— + —— + —_ x — + — x — 
33.75 33.75 33.75 21.5 33.75 21.5 
2 2 
581.1 
=—— = 141.2 in. from the X-X axi8..... cece cece eee eee (9) 
4.114 


& 


That is, the rear resultants lie farther from the center 
of gravity. Hence, there is less weight on the resultants 
and a corresponding increase on the lead truck. 

The respective loads on these resultants can be calcu- 
lated in the same manner as in formula (5). Then there 
are: 

220.3 x = 47.4 x 190,280 


47.4 x 190,280 
x = ——————- = 40,940 Ib. on the front re- 


220.3 
sultant and 149,340 Ib. on the rear resultants..... (10) 


------/41.2*--— 


149,340 Lb.by equation C10) 


TERRAE OA 77) 


a 


40,940 Lb. by equation (10) 


The weights on the respective wheels of the rear 
resultants, are found by using the ratios in formula (1) 
in the same manner as in equations (6), (7) and (8), 


An increase of 735 Ib. on the third pair of drivers. 
A decrease of 1,116 lb. on the secon: ir of drivers. 
A decrease of 2,968 Ib. on the first pair of drivers. 
A total decrease in weight on the drivers of 3,349 Ib. 


Wear and tear, and back shop repairs in a great many 
cases result in a cocked spring rigging. As has been 
previously stated, if all the parts of the spring rigging 
are of the straight-arm type, no harm would be done as 
far as equalization was concerned. However, if the loco- 
motive was equipped with V-type equalizers, the equal- 
ization would be considerably disturbed. 

Suppose V-type equalizers were substituted for 
straight-arm equalizers on the engine we have been dis- 
cussing. These equalizers have a 7-in. offset, which 
seems to be a rather common offset for V-type equal- 
izers. The locomotive is 2 in. higher at the lead truck 
than the back end. This last dimension is quite common 
for the class of locomotive under discussion. : 

This spring rigging was drawn accurately to scale, 
with the frame raised 2 in. high at the lead truck, and 
the spring rigging drawn to suit. The springs were 
considered to be properly designed, so that the results 
will show clearly the influence the V-type equalizer has 
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the numerical values for which will now be found in (9). 
We are letting x represent the weight on the trailing 
wheels, 


The weight on the trailer is......... ccc seceeeececeeecece .. (11) 
Then the weight on the No. 3 driver is +12) 
And the weight on the No. 2 driver is......... F .. (13) 
And the weight on the No. 1 driver is...........0.-ee0eee 98 e. (14) 


The sum of the above expressions is the weight on 
the rear resultants in terms of the load on the trailer. 
Equating this sum to the known total weight found in 
(10) and solving for x the actual load on the trailer 


will be known; hence, the load on each pair of wheels 
can be worked out by equations (12), (13) and (14), 
respectively. The load on the trailer is 

x + 1,089x + 1.038x + .987x = 149,340 


149,340 
x= 


= 36,304 Ib. ......... (15) 


4.114 
By equations (12), (13), and (14) the loads on the 
No. 3 drivers, No. 2 drivers, and No. 1 drivers are 
respectively as follows: 


On No. 3....... 1.089x = 1.089 x 36,304 = 39,535 Ib, 
On No. 2....... 1.038x = 1.038 x 36,304 = 37,684 Ib. 
On No. 1....... -987x = .987 x 36,304 = 35,832 Ib. 


The net change in the equalization to the normal is: 


An increase of 2,690 lb. on the lead truck. 
An increase of 674 Ib. on the trailer truck. 
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on equalization. The resulting sketch, Fig. 8, showed a 
badly cocked rigging, the back end of the rear driving- 
spring equalizer scaling 51⁄4 in. higher than its front end, 
and the back end of the front driving-spring equalizer 
scaling 414 in. higher than its front end. Therefore, the 
ratios of the moment arms have been considerably altered 


A Ccos® 


B =D cos oc 


Fig. 4 


as in Fig. 4, which means a redistribution of the weight. 
Scaling from the above described sketch, the values of 
d, e, f and g in Fig. 1 become 16.32 in., 18.4 in., 19.28 in. 
and 20.64 in., respectively. 
Substituting these values in formula (1), the rear 
resultants, R, lie— | 
112x 36.75 188x 36.75 x 16.32 269 x 36.75 x 16.32 x 19.28 


33.75 33.75 x 18.4 33.75 x 18.4 x 20.64 
36.75 36.75x16.32 36.75 x 16.32 x 19.28 
+3378 33.75x18.4 ` 33.75 x 18.4 x 20.64 
121.95 + 181.58 + 242.78 
“T+ 1.089 + .9658 + .9022 
The loads on the respective resultants, calculated in 
the same manner as in (5), are: 


= 138.06 in. from the trailer........ (16) 
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43,146 Lb. by equation (17) 


222.89 x = 190,280 x 50.54 


190,280 x 50.54 
x = —————_——-_ = 43,146 Ib. on the first resultant 


and 147,130 Ib oe the rear resultants.............. (17) 

The weights on the respective wheels of the rear 
systems are found by using the ratios in formula (1) 
in the same manner as in (6), (7), and (8), the numeri- 


Fig. 5 


cal values for which will now be found in (16). We are, 
letting x represent the weight on the trailing wheels: 


Weight on the trailer is x....(18) 
Weight on the No. 3 driver is... . Peer ETA 
Weight on the No. 2 driver is... -9658x....(20) 


Weight on the No. 1 driver is..............0000- 7 19022x... . (21) 


The weight on the trailers + is found in the same 
manner as in (15). 
X + 1,089x + .9658x + .9022x = 147,130 


147,130 j 
X= 37183 Ib. oes (22) 


_ Then the weight on each pair of drivers is found as 
in (12), (13) and (14) and is 


No. 3......- 1.089x = 1.089 x 37,180 = 40,490 Ib. 
No. 2......- -9658x = .9658 x 37,180 = 35,910 Ib. 
No. 1....... .9022x = .9022 x 37,180 = 33,550 Ib. 


The net change in the equalization from the normal is: 
An increase of 4,896 Ib. on the lead truck. 
An increase of 1,554 Ib. on the trailer truck. 
An increase of 1,692 Ib. on the No. 3 drivers. 
A decrease of 2,888 Ib. on the No. 2 drivers. 
A decrease of 5,253 Ib. on the No. 1 drivers, 
A total decrease in weight on drivers of 6,449 Ib. 
Attempts have been made to level a locomotive by 
shifting the fulcrum pin in the trailing-truck equalizer. 
Suppose the locomotive under discussion is high at the 
front end, and that all the spring rigging is of the 
straight-arm type. An attempt to level the locomotive is 
made by inserting the fulcrum pin in the rear hole of the 
trailing equalizer. Then the values for b and c in Fig. 1 
become 3234 in. and 3734 in. respectively. 


By formula (1) the resultant R now is: 
112x 32.75 188 32.75 269 x 32.75 
37.75 37.75 37.75 
32.75 32.75 32.75 
+—+— + 
37.75 37.75 37.75 
97.16 + 163.09 + 233.36 


3.6025 


= 137 in. from the trailer... (23) 
The loads on each resultant found as in (5) are: 
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190,280Lb. 


-—-—-4—--—224,5"-- ------- 
146,546 Lb. by equation (24) 
-- + ~=---------- 36,5 ~-----------~- 
43,734 Lb. by equation (24} 
224.5x = 190,280 x 51.6 
190,280 x 51.6 
= ——__——_——_ = 43,734 ID. oo. cece eeeeeee (24) 


224.5 
on the front resultant or leading truck and 146,546 Ib. 
on the rear resultants. ` 

The load on each pair of wheels is: 


On the trailer ..........0005 40,687 Ib. 
On each pair of drivers...... 35,296 1b. 


These loads were found as in equations (6), (7), (8), 
(15), (12), (13), and (14). The net changes in equal- 
ization, from the normal are: 


Ar increase of 5,484 Ib. on the lead truck. 

An increase of 5,057 lb. on the trailing truck. 

A decrease of 3,504 Ib. on each pair of drivers. 

A total decrease in weight on the drivers of 10,512 1b. 


Therefore, from the above, it would not be good 
practice to attempt to level the locomotive by moving 
the fulcrum pin, because it destroys the proper weight 
distribution. 

If a locomotive is low in back, increasing the camber 
of the trailing spring will raise the back only a slight 
amount and will tilt the spring rigging. 


The triangles DEF and MNL are similar, therefore 
f d 


b atbte 
Fig. 6 


Suppose the locomotive under discussion is 2 in. low 
at the cab bracket, which is 74 in. from the trailer, and 
that trailer springs are applied that have had their 
camber increased 2 in. above the normal. All other parts 
of the spring rigging are correct. 

If we let x represent the weight on the trailer truck, 
and if the camber of the springs is increased by 2 in., 
then the work done in lifting this load is 2x inch pounds. 
The expression for the total load on the rear resultants 
in terms of the load on the trailer is 4.27% by equation 
(4). Then, the whole load on the rear resultants was 
lifted a distance y. Then the work done in lifting the 
resultants is 4.27 x y inch pounds. 

Equating the work done in each case and solving for y: 


4.27x y = 2x 
2x 2 
y= = eee eee e ene eeee 22. (25) 
4.27x 4.27 in. 


it is found that the resultants have been raised — in. 


The rear resultants lie 216.3 in. from the front result- 
ant and the cab bracket lies 435.5 in. from the front 
resultant. Letting z represent the amount the locomotive 
is raised at the cab bracket, then by proportion : 

435.5 z 


216.3 p 2-+ 4.27 


2 
— x 435.5 
4.27 , 
z = —————_ = .9431 in. or about 5/16 in.........-- (26) 
216.3 


The trailing springs of this locomotive are 56 in. long, 
the back ends of which are 46 in. from the cab bracket. 
If the back end is 2 in. low, then by proportion the back 
ends of the trailer springs are 1252 in. low, calculated 


as in (26) 
435.5 389.5 


2 x 


389.5 x 2 
= = 1.784 in. or 1/s in. (approx.)......... (27) 


435. 
Therefore, the front end of the spring is 12549 in. 
higher than the normal, or, the front end of the spring 
is 3%. in. higher than the back end. 
In (26) it was found that increasing the camber of the 


Substituting in the above formula the values given 
in the preceding paragraphs : 
2x 216.3 432.6 
f = ——— = — = 86 in. 
219.2 + 216.3 + 66.5 502 
or about % in., which is the size washer, or amount of 
material that must come out to level the locomotive. 
The formula above would be for use in an engine- 
house where time cannot be given to matching or turn- 
ing down wheels. However, in the back shop, where 
time can be given to these things, the proper length of 
the center pin can be determined before the locomotive 
is wheeled, so that after wheeling the locomotive will 
sit level. 


Oa 
Yili tty 


B+C+D=F+E+A 
Fig. 7 


trailing springs 2 in. raised the back end of the loco- 
motive .9431 in.; i.e., the back end was still low by 1.0569 
in. Then, as in (26) or (27), when the camber was 
increased 2 in., the back end of the spring was raised 
.843 in.; i.e., the back end was still low by .941 in. 
However, the center of the spring has in effect been 
raised 2 in., due to the increased camber. This increase, 
added to the amount the back end is lacking for proper 
height, shows that the back end of the spring is 2.941 
in. lower than its center, or, in other words, the front end 
of the spring is 5.882 in. (5% in. approx.) higher than 
its back end. The rest of the spring rigging would be 
tilted to a corresponding degree. 

Then it is evident that the above is not the correct 
way to level the locomotive because the back end is raised 
only a fraction of the increased camber and the spring 
rigging is badly cocked. The correct way to level the 
locomotive would be to remove or apply washers of the 
correct thickness at the center pin of the lead truck. 

In this case, suppose the back of the locomotive at 
the cab bracket is two inches lower than the front 
bumper beam. The distance from the cab bracket to 


In Fig. 7, B is the height of the center casting, 4 is 
the difference between the bottom of the saddle and the 
center of the drive wheels, C is the distance from the 
center of the lead wheels to the top surface of the cradle, 
D is the radius of the lead wheels, E is the radius of 
the driving-wheel centers, and F is the thickness of the 
driving-wheel tires. 

Then, F+ E+ A=D+B+C 
B=E+A-C-(D-F) 

If the center casting measures more than the calcu- 
lated value B, then some stock must be machined off. If 
the casting measures less than B, then a washer of the 
correct thickness should be put on the cradle. 

If the difference in diameters between the trailers 
and the drivers becomes more than the print calls for, the 
spring rigging can be leveled by inserting a shim of the 
correct thickness under the spring band. If the opposite 
is the case the spring rigging may be leveled by inserting 
thinner keys at each end of the spring. 

In recent years the tendency in locomotive design has 
been to increase tractive force without increasing the 
weight on drivers any more than absolutely necessary. 


| 
jetazst Center Pin 


Engine Truck 


Fig. 8—Effect of inclined v-type equalizers 


the rear resultants is 219.2 in.; from the rear resultants 
to the front resultant, 216.3 in., and from the front 
resultant to the front bumper beam 6634 in. 

In Fig. 6 d is the difference in height between the 
back and front ends of the locomotive, f is the distance 
the front resultant must be lowered in order to level 
the locomotive, and a, b, and c are longitudinal dimen- 
sions as described in the preceding paragraph. 

Since f is the distance the front resultant must be 
lowered, it is also the thickness of the washer to be 
removed. Then in Fig. 6 and by proportion: 

f£ d 


b atbtc 
db 


atbic 


f= 
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This has resulted in a low factor of adhesion which is 
further reduced when the cylinders are rebored and the 
tires turned down. To make the condition worse many 
locomotives of the four-wheel-trailer type do not have 
the spring rigging of this unit connected to the spring 
rigging of the driving-wheels. 

This will cause a transfer of weight from the front 
resultant to the rear resultants when a drawbar pull is 
exerted, the action of which is shown in Fig. 2. 

The factor of adhesion of a 2-8-4 type locomotive 
having an average tractive force of 69,400 lb. with 
250,200 1b. on the drivers is 

250,200 - 
or 
69,400 
(Concluded on page 325) 
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The Preparation of 
Car Journal Bearings 


HE first few hours of operation is the most critical 

period in the life of a friction bearing and it is 
during this period that it is customary to restrict the 
loads and speeds until the bearing has had an opportunity 
to break in and to adapt the surface of the journal or 
shaft to the bearing surface. Upon the degree to which 
this breaking in is successfully accomplished usually 
depends the life and efficiency of the bearing. 

To insure a quick termination and successful operation 
of this break-in period broaching, scraping, grinding, 
fitting and other methods of carefully preparing the 
journal and bearing surface are carried out in preparing 
the bearing for service. 

Many comparisons of other types of bearings with 


Fig. 1—Standard 5%4-in. by 10-in. A. 


A. bearings as 
received from manufacturer iad 


the standard railroad journal bearing, that have resulted 
unfavorably to the latter, have been predicated on the 
premise that the standard journal bearing was advanced 
and maintained to its highest possible standard. This 
has never been the case. One important feature is that 
of initial preparation of the bearing. The railroad 
journal bearing, and particularly the car journal bearing, 
cannot be subjected to a controlled condition of re- 
stricted load or speed. Immediately on its application, 
it must take its place with bearings which have had long 
periods of previous operation on the same unit of equip- 
ment. Therefore, instead of no preparation at all, or 
a very superficial preparation, the railroad car journal 
bearing should be adequately prepared, since its satis- 
factory operation is of primary importance and the 
requirements of service severe. 

The practice of broaching car journal bearings by the 
manufacturer or the user has been quite general. How- 
ever, the economy or justification for this operation has 
been open to question, in view of the fact that many 
bearings so prepared fail during the initial service period. 
In some cases this has led to abandoning broaching and 
applying rough bearings directly to the journal. Un- 
fortunately, a distinction has never been made between 
the service results of bearings unbroached, bearings 
improperly broached, and bearings properly broached. 
Obviously, until such performance data were available, 
any conclusions as to the merits of broaching car journal 
bearings or not broaching, and any performance of the 
car journal bearing with any other bearings, has been 
founded on false assumptions. 

Recognizing the above conditions a prolonged study 
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Tests indicate the possibility of 
reducing initial friction from 
50 to 90 per cent by special 
methods of broaching 


of broaching, as the practice influenced the performance 
of car journal bearings, has been in progress in the 
test plant of the Railway Service and Supply Corpora- 
tion, Indianapolis, Ind. The results of the study may 
be crystallized by the performance of three bearings 
selected at random from a lot of one hundred new 
bearings. 

Fig. 1 shows these three 5%4-in. by 10-in. A.R.A. 


Fig. 2—The same bearings after the first test, showing the 
condition of bearing surfaces causing excessive heating 


bearings as received from the manufacturer unbroached. 
Fig. 2 represents the same bearings, after being sub- 
jected to operation under a total load of 16,375 1b.; 
bearing No. 1 operating for 19 min. at 30 m.p.h. ; bearing 
No. 2 operating for 26 min. at 30 m.p.h; and bearing 
No. 3 operating for 30 min. at 30 m.p.h. and 9 min. at 
20 m.p.h. These bearings were removed because of ex- 


Fig. 3—After the failure of the first test the bearings were 
rebroached in the usual manner 


cessive heat and wiping of the journal lining, temper- 
atures of the bearings at the end of the periods of service 
being approximately 380 deg. During this period of 
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operation the bearings showed a frictional resistance of. 


from 7.94 Ib. per ton to 9.74 1b. 
Fig. 3 represents the same three bearings after the 
first test, broached in the usual manner. The bearings 


were again subjected to the same conditions of load 
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Fig. 4—Condition of the bearings on removal after the 


second test 


and the same speeds. Bearing No. 1 failed after running 
30 min. at 30 m.p.h and 10 min. at 20 m.p.h. Bearing 
No. 2 failed after running 30 min. at 30 m.p.h. and 5 


r 


Fig. 5—After the second failure the bearings were 
rebroached with special equipment 


min. at 20 m.p.h. Bearing No. 3 failed after running 


30 min. at 30 m.p.h. and 3 min. at 20 m.p.h. The maxi- 
mum period of service obtained from these bearings was 


s 


Fig. 6—This shows the condition of the bearings after 
the third broaching and operation for three hours 


40 min. At the time of failure the bearings had reached 
a temperature of approximately 380 deg. F. The effect 
of this standard method of broaching gave frictional 
resistance during the interval of operation from 5.21 
lb. per ton to 10.8 lb. per ton. The bearings on removal 
showing the bearing surface are illustrated by Fig. 4. 
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The same three bearings were again broached by a 
special method, their appearance being illustrated by 
Fig. 5. Again under the same conditions of load and 
speed, these bearings were put in operation. Bearing 


Fig. 7—Position of the bearing in the special 
broaching chuck 


No. 1, as was also the case with bearings No. 2 and 
3, ran for 30 min. at 30 m.p.h., 30 min. at 20 m.p.h. 
and 120 min. at 50 m.p.h. At the end of three hours 
the maximum temperature of these bearings was ap- 
proximately 200 to 220 deg. The frictional resistances 
recorded for this period ranged from .87 to 2.73 lb. 
per ton. On removal, the bearing surfaces of bearings 
1, 2, and 3 had the appearance of the bearings shown 
in Fig. 6. 
Summary of Results 
To sum up the performance, the operation of bear- 


Fig. 8—The front of the special broaching machine 
showing the cutter 
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ing No. 3 may be considered as typical : 
Lenctu oF RuNNING TIME 


Standard 5 

Speed, m.p.h. Unbroached broached Special broached 

30 30 min. 30 min 30 min. 

20 9 min. 3 min 30 min. 

30, waiters Vaga 120 min. 
Total time ...... 39 min. 33 min. 180 min. (Test stopped) 

Temperature, Dec. F., Crown or BEARING 

30 290 321 112 

20 370 380 121 

50 eee ... 207 

AVERAGE RESISTANCE, Le. rer Ton 

30 5.96 5.42 2.36 

20 9.74 10.88 0.87 

50 ove isss 1.38 


The great improvement in the performance of bear- 
ing No. 3 in the last test, which was duplicated by bear- 
ings No. 1 and 2, would suggest that considerable ex- 
pense would be involved to produce such results on all 
bearings. Fortunately, the final broaching of bearings 
No. 1, 2 and 3 was performed at no more expense than 
is incurred in the standard method of broaching journal 
bearings. 


Method of Broaching Bearings 


The method by which the bearings in the last test 
were broached is quite evidently one that might be 
described as a typical, adequate and proper method. This 
method of broaching consists in placing the bearing face 
up in a special chucking arrangement shown in Fig. 7 
which insures that the bearing surface will be broached 
parallel to the back. The bearing is also broached on 
its exact center. A comparison of conditions of the 
bearing after service, as shown by a comparison of Fig. 
2, 4, and 6, indicates the effect ‘upon the bearing sur- 
face of this method of broaching, as compared to the 
others. The bearing in this chuck is mounted in a 
broaching machine, which is illustrated in Figs. 8 and 
9. The carriage supporting the chuck and its con- 
tained load is moved by a hydraulic feed. By means of 
a rapidly revolving cutter, the surface of the bearing is 
broached to a smooth, parallel, central surface, of the 
desired radius for the respective size journal. The head 
of the machine containing the rotating cutter head has 
motion in a vertical direction relative to the table so that 
the bearing may be broached to standard thickness. Cut- 


Fig. 9—The rear of the machine showing the cutter for 
broaching the fillet 


ing the fillet on the brass is the final operation performed 
automatically. 

The conclusions drawn from the above comparison are 
that the proper broaching of bearings is essential to a 
low coefficient of friction and a satisfactory operation. 
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While the conditions of these tests were severe, re- 
sults quite definitely establish the potential possibilities 
of improving journal bearing performance by the simple 
expedient of proper broaching. 


Principles in Spring- 
Rigging Design 
3 (Continued from page 322) 


The position of the front and rear resultants are 
calculated in the same manner as in formula (1). The 
are 288.8 in. apart, and the center of the drawbar is 37 
in. above the rail. By formula (3) the shift in load from 
the front resultant to the rear resultants is: 

Fy 69,400 x 37 
F A e = 8,891 Ib. 
x 288.8 

Since the spring rigging of the drivers is connected 
to the lead truck, the actual loss in weight upon the 
drivers will be the total shift from the system minus 
the loss on the lead truck. 

The actual loss of weight on the drivers is calculated 
in the same manner as in (6), (7), (8) and (15), with 
the exception that + in (15) should be equated to the 
to‘al shift and not the remaining weight. 

On this locomotive the total loss of weight on the 
drivers is 6,650 1b., which reduces the factor of adhesion 
from 

250,200 — 6,650 
69,400 

If this locomotive exerts a tractive force of 69,400 Ib. 
when backing, the loss of weight on the trailing truck 
would be 8,891 Ib. by formula (3). 


or 3.51 


D. & H. Rebuilds Cars 


for Handling Cement 
(Continued from page 314) 


cement from the slopes and sides of car to facilitate 
delivery into the conveyor mechanisms. Consequently 
adhesion is also present at the discharge gates and the 
sliding door feature supplies means for breaking up this 
formation so that the doors may be easily manipulated. 

In the construction of these cars every precaution has 
been taken to make them water tight. The entire length 
and width of the car is insulated at the point of roof 
contact. Between all riveted sheets tar paper as well as 
sealing cement was used before any riveting was under- 
taken. In addition all openings were closed by welding 

Each car has a capacity of 1,435 cu. ft. and is capable 
of carrying 324 barrels or 121,975 lb. of cement level 
full at the time of loading. From the standpoint of 
capacity the desirable car is one having a capacity of 
not less than 300 barrels of cement. 

In adapting these cars for this special service it was 
necessary to alter the interior construction to secure a 
satisfactory relation of the cubical capacity to the pre- 
scribed axle-load limits. Vertical steel sheets were 
erected in line with the bolster stakes and at the center 
of the car a steel bulkhead is located to divide the load 
and thus effect a good unloading operation. The slope 
sheets were changed from an angle of 30 deg. to 42 deg. 

For many years empty car mileage has been a perplex- 
ing problem due in a large measure to the inability of 
utilizing the open-top car on its return movement. It is 
probable that these cement cars will prove popular for 
transporting other commodities and assist in reducing 
empty mileage. 
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Effect of Car Design 
On Wheel Service 


A number of factors besides the method of manufacture 
affect the service life of car wheels. One of these 
factors, sometimes overlooked, is the design of the car 
itself and the trucks in which the wheels are used. Ob- 
viously the design must permit the trucks to swivel freely 
on curves, or excessive flange wear, possibly broken 
flanges and reduced service life of the wheels, may be 
expected. This fact was emphasized at the May 25, 1933, 
meeting of the Association of Manufacturers of Chilled 
Car Wheels when E. W. Test, assistant to the presi- 
dent of the Pullman Car & Manufacturing Corporation, 
cited the highly satisfactory performance of a number 
of 850-Ib. single-plate chilled-iron wheels which are be- 
ginning their sixth year of service under 70-ton-capacity 
cars, whereas other 850-Ib. wheels, made from the same 
heat and with the same foundry practice and used under 
another lot of 70-ton cars, have given less satisfactory 
service than expected. A careful study of the manufac- 
turing records did not reveal a satisfactory explanation of 
the reason why one lot of wheels should give better 
service than others, and it was accordingly decided to 
continue the investigation by comparing the construction 
of the different cars involved. 

One of the first things to be discovered was that the 
center plates in the cars, under which 850-lb. chilled car 
wheels were reported to be giving trouble, were the same 
A.R.A. standard center plates used on cars of 30- and 
40-tons capacity. With the much greater load carried 
in the 70-ton cars it is easy to understand why these 
center plates are not satisfactory for cars of higher 
capacity, for the pressure produced on the center plates 
of the same size as used in smaller capacity cars is un- 
usually high and tends to retard free swiveling of the 
trucks. The remedy for this condition obviously is to 
provide larger center plates for the 70-ton cars, and it is 
expected that this subject will receive the attention of 
the A.R.A. Committee on Car Construction with a view 
to increasing the center-plate diameter from the present 
12 in. to 14 in., or possibly 16 in. 

Upon further investigation, Mr. Test reported that 
on cars which had sustained damage to wheels, the side 
bearings were in solid contact sometimes on one end 
and sometimes on both ends of the car under load. The 
cars were built with sufficient side-bearing clearance, so 
this condition quickly drew attention to the fact that 
something had happened which had caused the loss of 
side-bearing clearance, with resultant greatly increased 
resistance to swiveling of the truck when going around 
curves or through switches. Consequently wheel flanges 


were forced against the rail with pressures substantially . 


more than provided for in the wheel design. 

An examination of these cars showed that the body 
center plates had been bowed upwardly between the 
center sill, this condition being responsible to a consider- 
able extent for the loss of side-bearing clearance. Each 
center plate, which was made in accordance with A.R.A. 
standard practice, became bowed or deformed in service 
because the bolster center filler and the back stop casting 
did not afford proper support for the flanges of the center 
sills of the bolster bottom cover plate. 

Among other conditions which may operate to reduce 
side-bearing clearance are excessive bolster deflection 
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under load and loose rivets which hold the spacer casting 
to the center sill. Changes in the design to stiffen the 
bolsters and provide for machine driving of the rivets 
in the bolster center filler and back stop castings will 
tend to maintain proper side-bearing clearance under 
maximum load conditions and thus contribute to in- 
creased whcel service life. 


Serap the Obsolete— 
Modernize the Rest 


For years, up to about 1918, railway traffic doubled ap- 
proximately once every twelve years and it was per- 
fectly natural that those who were responsible for the 
maintenance of railroad motive power and rolling stock 
should build and equip shops with a view to distant 
future demands for repair work. One need not be re- 
minded now that the upward trend in rail traffic has been 
definitely retarded and yet, within the past few years, 
shops have been built with a repair capacity considerably 
in excess of any probable demands that may be made 
upon them. Industry as a whole found itself in the 
period of depression with large unused capacity, the 
cost of owning which is making production at a profit a 
difficult problem. In this the railroad industry is no 
exception. 

No railroad officer or supervisor should permit himself 
to lose sight of the basic fact that the real job and 
purpose of a railroad is to furnish transportation and 
that the real purpose of a railroad repair shop is to re- 
pair, in the strictest sense of the word, the equipment 
that the railroad uses to furnish transportation. Because 
a railroad is periodically called upon to meet demands 
for transportation in excess of normal demands for any 
given period it has been accepted as a part of the repair 
problem that a certain amount of excess repair capacity 
must exist in order to meet peak demands for equipment. 
Having acquired this excess shop capacity it naturally 
followed that some means must be found to keep it 
busy. This apparent necessity was met by the intro- 
duction of manufacturing into the railroad shop and, 
because existing idle facilities could be utilized at little 
or no added expense, operations have been built up that 
have served as the justification for the expansion of such 
operations and the attendant facilities to an extent that 
they now represent a burden in taxes, insurance reserve 
and in maintenance. . 

As long as excess capacity exists in a shop there will 
always be the temptation to find some way and reason 
for using it, even by performing operations that are 
economically unsound from a financial standpoint and 
resulting in the production of repair parts of question- 
able quality the failure of which on the road means 
delays to freight shipments or passengers. There is no 
better time than the present to consider many of the 
practices that have become a part of railroad shop opera- 
tion under the heading of manufacturing and reclama- 
tion in order to determine whether most of them should 
not be discarded as wasteful before the demands on 
the shop begin to pick up again. The elimination of 
excess capacity involves in no sense the discarding of 
useful facilities. There is probably not a shop in this 
country that is not maintaining facilities that were long 
ago obsolete, the continued operation of which consti- 
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tutes a financial burden in the form of taxes, insurance 
and maintenance not to mention the higher operating 
costs and inferior performance as compared with the 
more modern equipment in the shop. The fact that 
several railroads are engaged in making surveys of all 
facilities on the properties with the idea of disposing 
of that which is obsolete and useless in order to save at 
least part of the fixed charges is indicative of a recog- 
nition of the fact that the railroads, along with industry 
in general, must trim their ship to fit the needs of future 
business. If any slogan were needed to keep this im- 
portant objective before the railroads, it might well be 
“Scrap the obsolete and modernize the rest.” 


Oar Interviews 


A correspondent takes us to task on two counts in ref- 
erence to the interviews that we have published in recent 
months. First, he is keenly critical of the fact that we 
do not give the name of the person interviewed, or of 
the railroad with which he is connected, but simply 
use his title. Indeed, he even intimates that we are not 
reporting real interviews, but are faking—“pipe dreams 
of the editor,” he calls them. Second, he feels that we 
are all wrong, and that it is in poor taste, to ask officers 
of departments other than the mechanical to offer sug- 
gestions as to how that department can co-operate 
with them to better advantage in improving the services 
and operations of the organization as a whole. 

We are always glad to receive criticisms and com- 
ments from our readers—indeed, we welcome them 
cordially, regardless of whether they are for us or 
against us. We particularly welcome these criticisms 
because they furnish an opportunity to make our posi- 
tion more clear in the minds of our readers at large. 

Why do we not give the names of the persons inter- 
viewed? Because we want to insure frank, straight- 
from-the-shoulder, constructive suggestions—suggestions 
based on the everyday experiences of the individual in- 
terviewed. If his name is to be used, he will lean back- 
ward to an unreasonable extent because of a fear of 
offending or hurting the feelings of his associates; or 
he will hesitate to set himself up or pose as a critic for 
fear his purposes may be misunderstood. We want to 
bring to you frank, unvarnished statements in such a 
way as to offer no personal offense, particularly since 
the kind of information we are seeking is intended to 
help mechanical department officers in a practical way 
and to have an application to the railways in general, 
rather than to any one road in particular. A critical 
unbiased examination of the interviews thus far pub- 
lished will, we believe, fully substantiate our practices 
in this respect. 

It may help to make our purpose clearer if we draw 
aside the editorial curtain and take you behind the scenes 
to show how we plan for and secure the interviews— 
and we assure you it is not an easy task, or a device 
to fill space with a minimum of effort and expense. First, 
what topic or phase of railroad operation is of special 
interest or importance to the mechanical department at 
the moment. This decided upon, then who is the person 
best fitted to offer helpful, constructive suggestions. He 
must not be a visionary or dreamer; nor, heaven help 
us, a know-it-all critic. He must be a man of accom- 
plishment in the phase of operation under consideration. 
He must be well above the average in getting practical 
results, and must be a thinker and a fighter for better 
service and more efficient operation. We submit that 
it is no easy task to fulfill these first two requirements, 
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but the job of getting data is then only well started. 

Will it be best to notify the victim in advance as to 
our intentions, or shall we approach him “cold”? Our 
experience thus far indicates that for the purposes of 
such an interview it is just as well to catch him “off 
his guard.” His prompt and almost automatic reactions, 
if he is the right man to interview on the particular 
subject, will be of more value than a more studied reply. 
The latter may be more philosophical, but is quite likely 
to lap over into the theoretical and away from the 
eminently practical, detail suggestions, based on current 
observations and experience. What we want in these 
interviews is not learned discussions on theories of prac- 
tice, but practical suggestions based on actual experience. 

In the next place the interviewer makes not the slight- 
est attempt to steer or influence the person being inter- 
viewed, except to keep his suggestions within the me- 
chanical department. In other words, the interviewer 
for the time being is merely a mechanical recording 
machine, except that in preparing the material for pub- 
lication it must be arranged logically and the less im- 
portant parts eliminated to keep it within the limits of 
reader interest. 

The next part of the job—if we are successful to the 
greatest degree—is largely beyond our power. That is, 
the reactions, pro and con, from our readers which can 
be published in the Railway Mechanical Engineer for 
the assistance and inspiration of its subscribers at large. 
We are sincerely hopeful that more and more of our 
readers, as they catch the spirit of our endeavor, will 
give us the benefit of their views on the suggestions 
that are made. Incidentally, the names of our corres- 
pondents will be regarded confidential, as in the case of 
the persons interviewed, unless they desire otherwise. 

Now as to the second criticism—and it has come from 
more than one source—of our practice of asking officers 
outside of the mechanical department to suggest how in 
their opinion that department can co-operate to better 
advantage with other departments in building up traffic 
and improving the efficiency of operation.. On the 
basis of the interview with the Railway Traffic Officer 
in the May number and the General Superintendent in 
the September number, we hardly feel it necessary to 
make an apology. We believe that these interviews, 
typical of others that we plan to publish, are constructive 
and helpful, and in the best interests of the mechanical 
department. Naturally, we regret that any of our 
readers have taken offense—apparently not so much at 
the contents of these interviews as at our announced 
policy of publishing such material. We fully agree that 
it is not wise to engender bad feeling by publishing 
critical comments in a manner, which may be misunder- 
stood, or give offense. 

We are proud of the mechanical department and its 
accomplishments, and of the men who direct its varied 
activities. It can well take pride in its past achieve- 
ments, and face the future with. confidence. On the 
other hand, it can benefit greatly by getting the best 
possible understanding of how it can co-operate to the 
greatest advantage with the rest of the organization in 
the fight to overcome competition, as well as prejudices 
on the part of the public, and restore the railways to 
their former strength and prestige. 

May we add, in a spirit of humbleness, that the few 
criticisms we have received have been many times offset 
by the letters of approval and commendation of the 
course we have taken. We bespeak your helpful interest 
—by sending us both criticisms and suggestions. Both 
are of real value in assisting us to chart our course in 
such a way as to render the greatest service to the rail- 
ways in this time of stress. 
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Hang Your Clothes 
On a Hickory Limb 


In a statement issued on August 9 to the three 
Regional Co-ordinating Committees, Joseph B. Eastman, 
federal co-ordinator of transportation, after discussing 
the application of the provisions of Section 7b of the 
Emergency Railroad Transportation Act, which directs 
that no action shall be taken by the federal co-ordinator 
or the co-ordinating committees which, in effect, would 
reduce the level of railroad employment below that of 
May, 1933, concluded with the following general dis- 
cussion concerning the relation of economies in railroad 
operation and management to the effort of the national 
administration to end the depression by increasing 
employment : 

Two things may be said of economies in railroad operation and 
management which involve reduction in railroad employment. 
From a long-range point of view I am fully persuaded that it 
is essential to the welfare of railroad investors, of railroad labor, 
and of the country generally that the railroads should be op- 
erated with the utmost poste economy. Otherwise they can 
not ultimately provide the service and charge the rates which 
they must be able to provide and charge if they are to meet 
successfully the competitive and like economic conditions by 
which they are and will, in increasing measure, be confronted. 

From a short-range point of view there is another aspect to 
the matter. The country is now engaged in a great and con- 
centrated effort to pull itself out of the mire of depression by 
increasing employment, lifting purchasing power, increasing pro- 
duction, and sustaining it through the force of greater consump- 
tion. At such a time it may be well that projects for economy 
at the expense of labor should be postponed, so that they may 
not in any way conflict with or imperil the supreme effort toward 
recovery which the nation is now making. Such a postponement 
need not and should not prevent the survey and search for all 
possible economies in railroad operation, consistent with good 
service, upon which we have embarked, and I have every con- 
fidence that the results of this endeavor will eventuate to the 
benefit of all concerned. It may be, also, that certain projects 
can, with advantage, be undertaken subject to the restrictions in 
the labor clause, and that these restrictions will permit the 
economy to be realized gradually. 

Reports, from Washington suggest that some concern 
is felt by the national administration over the failure of 
the production of the so-called “durable goods” indus- 
tries to increase at the same rate that has been evidenced 
by other industries during the past few months of busi- 
ness recovery. These durable goods industries include 
the producers of heavy machinery and other products 
which are purchased largely by capital expenditures. 
Until there is a return of the market for these products 
a substantial part of the population is deprived of its 
share in the restored earning power and consuming 
capacity which is the objective of the nation-wide drive 
now being conducted by the National Recovery Ad- 
ministration. 

There are two major causes for a demand for capital 
goods: (1) To expand the capacity of industry to meet 
increasing consumer demand, and (2) to provide for 
replacements in existing plants. The need for addi- 
tional industrial capacity is, in general, conspicuous by 
its absence in the present situation. 

A demand for replacements may be due either to wear 
and tear or to obsolescence, or more frequently to some 
combination of the two causes. Obsolescence, in turn, 
may be the result of changes in the character of the 
demand for the products of industry which require 
changes in the type of facilities by which they are pro- 
duced, or it may be due to advances in the art which 
have created new facilities more economical to operate 
than the old. 

In the present situation, in which replacement busi- 
ness must be so largely depended upon by the industries 
producing capital goods, the railways stand out as an 
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important factor in the market. New locomotives and 
cars are needed to meet new service requirements which 
have been accentuated by the new form of competition 
which the railways as a whole are now facing and will 
continue to face in the future. They are also needed 
to reduce the costs of train operation and equipment 
maintenance if the railroads are to meet the price phase 
which will be an inevitable part of this new competition. 
New shop tools and facilities are needed if expenditures 
for equipment repairs are to be kept in hand as the up- 
turn in the volume of traffic continues. 

It is inevitable that the economies effected by the 
purchase and installation of modern units of motive 
power, rolling stock and shop equipment will appear in 
the form of reductions in the aggregate amount ex- 
pended for wages and salaries. Over 59 per cent of the 
total operating expenses of the Class I railroads are for 
wages and salaries and over 20 per cent, for materials 
and supplies, exclusive of fuel. Even the improvements 
in materials which are tending to increase their service 
life are reflected in reductions in the amount of labor 
required for the repair of locomotives and cars. Econo- 
mies which will produce no appreciable reduction in the 
aggregate of wages and salaries must, therefore, inevi- 
tably be of minor effect in comparison with those effec- 
ting reductions in the aggregate of wages and salaries. 

The part of Mr. Eastman’s statement here quoted im- 
plies a dilemma with which not only Mr. Eastman is 
faced as federal co-ordinator, but which also the rail- 
roads themselves must face in their individual efforts to 
effect economies. Are the railroads to act in accordance 
with the long view, or are they to take the short view? 

If they are to spend money on capital account at the 
earliest possible moment, the retiring of obsolete equip- 
ment and its replacement with more effective modem 
units of motive power, rolling stock and shop equip- 
ment will constitute an appreciable step in restoring men 
to work in many industries producing capital goods. 
thereby restoring an appreciable part of the population 
to the market for an increasing volume of necessities 
and for some of the luxuries of life. The wide ramifi- 
cations of this activity will, in turn, effect an increase in 
the volume of traffic which the railroads themselves must 
handle and thereby create employment for more men in 
the railroad industry. 

If they are to retain a considerable percentage of 
equipment which is now obsolete, much of which will 
require excessive expenditures of labor and material to 
restore it to serviceable condition, they will thereby in- 
crease employment for equipment-maintenance forces 
greater than can be justified by sound economy and 
they will also be helping to perpetuate the present un- 
balanced situation with respect to the capital-goods in- 
dustries which is dangerous to the continued healthy 
progress of industrial recovery. 

Ts there any question as to the right choice to make? 


NEW BOOKS 


THe ENGINEER’S MANUAL or Encusu. By W. O. Sypherd and 
Sharon Brown. Published by Scott, Foreman & Co., Chicago. 
526 pages, 41⁄4 in. by 61%4 in. Price, $2. 

This manual is a textbook in English composition for 
college students in engineering and a reference book on 
usage in technical writing for practicing engineers. It 
aims to teach the principles of formal rhetoric and treats 
those forms of writing with which engineers are con- 
cerned. Specimens of engineering writing presented are 
periodic reports; progress reports: special information 
reports; examination reports, with and without recom- 
mendations: technical articles, etc. 
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THE READER'S PAGE 


Rules 32 and 44 
And Their Relation to Rule 112 


To THE EDITOR: 


Rule 32 stipulates that damage to a foreign or pri- 
vately owned car due to derailment, side swiping, cor- 
nering, etc., is of handling-line responsibility. Rule 44 
provides that damage to center and side sills, between 
body bolsters, is also of handling-line responsibility, un- 
less the damaging line can furnish a statement indicat- 
ing that the damage was due to fair usage as described 
in this rule. Rule 112 sets forth that the handling line 
may settle with the owner for a destroyed car on the 
basis of its depreciated life, 3 per cent a year. 

Damage to equipment which carries responsibility in 
accordance with the first two mentioned rules may be 
repaired by the handling line or their defect cards issued 
to cover the items of damage as authority for car owner 
to render bill covering the cost of repairs. This applies 
to cars where the amount of damage is not of sufficient 
extent that the handling line would be justified in dis- 
mantling the car. When the cost to repair a damaged 
unit nearly equals or exceeds the depreciated value, it is, 
of course, the economical procedure to destroy the car 
and settle with the owner in accordance with the third 
rule mentioned. 

It is apparent that the first two rules were adopted 
on the theory that the law of averages would prevent 
any injustice being done. This, we believe, is the result 
as far as railroad owned equipment is concerned, but 
the exact reverse becomes fact when privately owned 
cars are involved. Let us suppose that the underframe 
of a tank car was damaged (Rules 32 or 44) beyond re- 
pair, handling-line responsibility. The cost of the under- 
frame when new was $500. It was built 10 vears ago 
and had produced an appropriate monetary return to its 
owner over this span of years. Under these rules the 
handling line must replace the item at its own expense, 
which will approximate the original cost. 

The railroads are losing many thousands of dollars 
annually, due to the rules mentioned not providing for a 
credit to the repairing line representing the difference in 
the cost of the part used for repairs and the depreciated 
value of the damaged part removed. It is thought proper 
to advance a revision to this end on all items costing, 
say, $15 or more. About the only argument that can 
be advanced to defend this feature of the rule is that 
the damaging line is responsible and must put the car in 
as good condition as it was prior to the accident. It is 
true that the car prior to the accident would have served 
its purpose, nevertheless the railroad enhanced the value 
of the owner’s investment by replacing the destroved 
underframe with one built of new material. Section 
19-A, added to the Interstate Commerce Act March 1. 
1913, and amended February 28, 1920, and June 7. 1922. 
and now a part of the United States Code. title 49, 
section 19-A, provided for the physical valuation of rail- 
road properties. This has been done and is being 
worked up currently to cover rolling stock as well as 
other property. Therefore, the railroads are in a posi- 
tion to take advantage of this without additional ex- 
pense. 

In such dealings with private car owners it could be 
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assumed the damaged parts were applied to cars when 
built unless the owner could produce records to the con- 
trary. 

Incidentally, a concerted drive to prevent derailments 
with the inevitable damage to cars, similar to the personal 
injury drives, might materially assist in reducing wrecks. 
Those terminals having a year’s clear record of trains 
originating at the terminal and no derailments due to 
car failures should entitle the local supervision to a grand 
certificate. 

GEORGE EBERMAN. 


Doesn’t Think Much of 
Apprentice Training 


To THE EDITOR: 

To a man who got his training in the automobile build- 
ing game and who later found himself—“Yes, enjoying 
himself too”—in the locomotive repairing department of 
a large railroad, reading such articles as that in the June 
number of the Railway Mechanical Engineer, page 192 
(What About Apprentices When Business Picks Up) ; 
also the one in the July issue, page 258, on “What About 
Supervision”, the whole matter of such questions being 
taken so seriously is most laughable and absurd. 

Take the gentleman who is worked up about the 
“apprentice” question. Does he not know that with the 
knowledge and training most boys are now obtaining in 
the vocational departments of the high schools, that he, 
or any good mechanic, desiring to do so, can take one of 
these boys and in less than six weeks fit him for prac- 
tically any job that is required in a locomotive shop. 
There may be, and probably are, a very few exceptions, 
but these are so few as to be negligible for the discussion. 
These boys so handled, as I have done, would many of 
them prove to be more efficient than some of the wise old 
boys who think they are so indispensable ? 

What is there to offer these boys when they are 
through with several years of low paid training? I 
know of several who were laid off over two years ago 
who have never been able to get a day’s work since. 

Yet I think a training course could be maintained for 
a select few; just enough to meet any demand there may 
be expected in the supervisory class. To hold out 
promises of a foreman’s job to these boys, as has so 
frequently been done, is most unjust when it is well 
known that some one has to either die, get fired or de- 
moted before there is a chance for them. So let us cut 
out the “bull” and meet the issue fair and ask, in view 
of my statement that six weeks is all the training re- 
quired for 95 per cent of the work, if we should not 
quit worrying about continuing obsolete methods. 

Pay more attention to modernizing the locomotive 
shop practices by taking a few ideas from the automobile 
men; pick up a few supervisors from these places and 
put them in the railroad shops, and the results would 
be most surprising, and many of the Bill Browns would 
soon be found with their tongues hanging out trying to 
keep up with the parade. 

Harp-BoiLep (And Proud of It) 

(Editing might spoil this—have not attempted to do 
so.—Editor.) 
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With the 


Car Foremen and Inspectors 


Gaging 
Car Wheels 


By E. C. Edwards* 


HE limits and proper method of gaging car-wheel 

defects are prescribed by the A. R. A. interchange 
rules. For the most part, judgment on the part of car 
inspectors has been eliminated and quite definite limits 
and methods of gaging have been established. It is 
our intention to point out what the rules are in fact 
and practice and not enter into any discussion as to 
the perfection of the rules. 

Rule 68, Slid-Flat Wheels.—The length of flat spots 
must be measured with the A. R. A. wheel-defect gage, 
the spot being dead flat for 21⁄4 in. measured around 
the circumference of the wheel. This can only be ac- 
complished by placing the gage on the spot parallel 
to the flange. With a 2%-in, spot on one wheel of 
a pair, the mate wheel takes the same penalty no mat- 
ter what the length of the flat spot. 

The second part of the rule states that two adjoining 
flat spots, each of which is 2 in. in length, constitutes 
a cause of removal. In a wheel with four adjoining 
flat spots, each 2 in. long, for 
example, either of the two end 
pairs taken by themselves would 
cause the removal of the wheels. 
However, assuming the two center 
spots were not there, the two end 
spots remaining would not be a 
cause of removal because of the 
distance between them. Further 
in this particular case, if the two 
end spots measured 2 in. and the 
two inside spots were less than 2 


* Traveling engineer, Griffin Wheel Com- 
any, Chicago—Paper presented before the 
May meeting of the Car Foremen’s Association 
of Chicago. 


in. in size, the wheel would not be subject to removal. 

A question sometimes comes up at the wheel shop 
concerning slid-flat wheels removed from service when 
the spot on one wheel is 21⁄4 in. long and on the other 
wheel is less than 214 in. Is the wheel with the short 
spot fit for service and is it permissible to remount it? 
There is no place in the code of rules where the re- 
mounting of slid-flat wheels is mentioned. However, 
in Par. 164, page 139 of the Wheel and Axle Manual, 
the following statement is made: “...... But in the 
case of cast iron or cast steel wheels, where proper 
grinding equipment is not available, such mate wheels 
should not be remounted for freight service unless the 
slid-flat spot is less than 11⁄4 in. long.” 

Rule 71, Shell-Out Spots.—The typical shelled-out 
spot is more or less circular in form with a raised center 
and under the rule the spot must be 2% in. in length 
measured in the same manner as the slid flat. In the 
case of the shelled-out, however, the raised center is 
generally higher than the edges. For this reason, the 
gage in almost every case will rock and not show a 
dead flat condition. 

Shell-outs start with a small slid spot where the metal 
has become almost instantaneously heated above the 
melting point from skidding on the rail. The expan- 
sion of the small area of hot iron 
causes the surrounding metal to 
check and as the wheel remains in 
service, subsequent pounding 
causes the rings of metal surround- 
ing the center to fall out. The 
spot therefore tends to get larger 
and the length of 21⁄4 in. was fixed 
as the proper length to prevent ex- 
cessive pounding. 

There is a tendency on the part of 
some car inspectors to confuse the 
classification of the shelled-out spot 
as covered by Rule 71 with the 
comby spot mentioned in Rule 75— 
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Wheel defects commonly found by car inspectors— 


Fig. 1—Shell-out comby spot 
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Fig. 2—Seamy tread 


Fig. 3—Worn-through chill 
September, 1933 


Correct method of using A. R. A. defect gages for checking— 


Fig. 4—Worn-through chill 


brake burns. In Fig. 1 the shelled-out wheel is shown 
alongside a wheel removed with a comby spot. The dif- 
ference in the two causes of removal is quite evident 
and inspectors should be able properly to classify the 
two defects. 

The correct method of applying the gage to a shell- 
out is the same as for a flat spot or a comby spot, il- 
lustrated in Fig. 7. 

Rule 72, Lengthwise Seams.—This cause of removal 
has reference to a fracture in the metal that runs along 
the circumference of the wheel, more or less parallel to 
the flange or rim. The limit of 334 in. from the flange 
has been fixed in order that the solid metal remaining 
in the tread between the seam and the flange would be 
wide enough to maintain correct relation with the track 
by giving sufficient bearing on the wing rails when pass- 
ing through frogs and crossings. 

Fig. 2 illustrates the appearance of a seam in the 
tread. It is apparent from this picture and the descrip- 
tion of the defect contained in the rule that the proper 
classification of seamy wheels is that the fracture must 
run along the circumference. Cracks running across 
the tread from the rim toward the flange should never 
be called seams as these are developed from a different 
cause and are considered under a different rule. 

The proper method of applying the gage is the same 
as for a chipped rim and is shown in Fig. 9. It is the 
general practice of most car inspectors to measure the 
defect to the major portion of the fracture rather than 
to the spalled-off edge. The interpretation of the rule 


Fig. 5—Vertical flange 


Fig. 6—Thin flange 


in this particular case appears to be the correct one. 

It is interesting to note that the rule docs not fix a 
dimension for the length of seam. Therefore, it is 
quite within the province of inspectors to remove the 
wheel as soon as the seamy condition becomes apparent, 
no matter what the length. 

Another question that sometimes bothers inspectors is 
this: Should a wheel be removed when a seam is found 
in the rim more than 334 in. from the flange under the 
impression that the fracture may extend inside the limit 
under the surface? A seam in the rim is less dangerous 
than when located in any other part of the wheel. This 
is particularly true when it is outsice of the 334-in. 
limit. In a few rare cases the fracture may ultimately 
develop further into the tread until it becomes inside the 
limit. However, the wheel should not be removed until 
a fracture is found within the gage limit. 

In discussing the gaging of seams, C. T. Ripley, chief 
mechanical engineer of the Santa Fe and a member of 
the Mechanical Division Committee on Wheels. said: 
“Personally, I should like to see the rule interpreted in 
just as conservative a way as possible, in order to save 
wheels. However, I am afraid there is going to be dif- 
ficulty in determining the exact center of the defect. We, 
of course, do not want to measure so as to include small 
flaked-out portions of the surface metal. This same 
question arises in connection with chipped rims. The 
wheel committee is giving consideration to the question 
of whether the dimension of 334 in. can safely be 
changed to 31⁄4 in. For the present I think the safest 
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Fig. 7—Comby spot 
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Fig. 8—Tread-worn hollow 
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Fig. 9—Chipped rim 


331 


procedure would be to measure the distance at the major 
part of the defect.” 

Rule 73, Worn-Through Chill—The Wheel and Axle 
Manual gives a very good description of this cause of 
removing wheels. The distinguishing feature is a pro- 
nounced flattening out where the worn-through-chill spot 
develops on the tread. This is clearly shown in Fig. 3 
where the flattening is so pronounced as to be distin- 
guished by eye. A worn-through-chill spot with pro- 
nounced flattening may be detected by drawing a metal 
straight edge along the tread, the flat spot being indicated 
by a slight bowing out of the mark left on the rim. 

This illustration indicates how it is possible for in- 
spectors to detect worn-through-chill spots. However, 
before such a wheel can be removed from service the rule 
states the spot must be at least 4¢ in. deep on a span of 
12 in. or less. In order to remove the difference of 
opinion that sometimes exists between inspectors, a gage 
has been established, as shown in Fig. 4. This gage is 
designed with the two ends projecting on a circle having 
a 1614-in. radius. Using the same center, the middle 
point is on a radius of 16%¢ in. or 46. in. less than the 
two ends. The 12-in. span is measured on the arc of 


the 16%4-in. circle and extends from the inside edge of 
the two end lugs. 

Another item concerning the use of the worn-through- 
chill gage is of great importance. 


Unless the gage is 


of less than 80,000-lb. capacity, the gage must be in di- 
rect contact with the face of the flange at the point where 
the lower corner of the large notch intersects the long 
side of the gage. This position is intended to measure 
a flange 1 in. vertical. 

For double plate wheels of 80,000-Ib. capacity or over, 
the lower corner of the small notch must be in contact 
with the flange in order to measure a %-in. vertical 
flange. 

It is understood that in measuring vertical flanges the 
gage should be held as nearly as possible on a radial line 
so that it will be perpendicular to the tread. 

In Fig. 6 is shown the method of applying the gage for 
measuring a thin flange. In this case it is important that 
the gage be held as nearly level as possible. The illus- 
tration shows the gage applied to an 80,000-Ib. or over 
capacity wheel. For wheels of less than 80,000-Ib. 
capacity, the other notch is used. 

Rule 76, Tread Worn Hollow.—The correct method 
of applying the tread-worn-hollow gage is shown in Fig. 

The line on the small end of the gage is directly over 
the apex of the flange, and when the metal in the tread 
is worn to such an extent that the projection on the 
underside does not touch, the wheel is subject to re- 
moval. When this is found to be the case, % e in. of 
metal has been worn from the center of the tread and the 
flange is 1746 in. from the point of deepest wear to the 


A. R. A. remount gages correctly applied for measuring 


Fig. 10—High flange 


placed on the wheel parallel to the flange, correct mea- 
surements of the spot cannot be made. Further, the 
gage is not intended to determine an out-of-round wheel, 
its only use being to fix the dimensions of a worn-through 
chill spot as indicated by a circular letter issued by the 
secretary of the Mechanical Division of the A. R. A. 

On the basis of this letter, the gage is not to be used 
to determine whether a wheel is worn through chill or 
not. The determinatien of the spot must be in accordance 
with the inspector’s experience, assisted by the descrip- 
tion in the Wheel and Axle Manual. The purpose of the 
gage, therefore, is to show that the defect has reached 
the limits of wear fixed by the rule so that it may be 
correctly billed against the car owner. 

Rule 74, Worn Flanges——This rule covers two con- 
ditions of flange wear: First, when the throat of the 
flange is worn vertical; and, second, when the flange is 
worn thin before it becomes vertical. 

In Fig. 5 is shown the proper method for gaging ver- 
tical flange wear. In this case, the short side of the gage 
is placed flat on the tread of the wheel with the long side 
pressed up against the flange. 

For all single-plate wheels and for double plate wheels 
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Fig. 11—Vertical flange 


Fig. 12—Flange thickness 


apex. The tread-worn hollow gage is for removing 
wheels from under the car and must not be confused 
with the tread-worn-hollow remount gage. 

Rule 78, Flange, Plate or Bracket, Cracked or Broken. 
—Fig. 9 shows the method of gaging a chipped rim with 
the fracture extending away from the plate. In this case 
the fracture must be inside the 334-in. limit for a dis- 
tance of 2%4 in. measured around the circumference of 
the wheel. 

When gaging wheels with chipped rims, it is important 
to remember that the gage should be placed on the wheel 
perpendicular to the tread. If it slants to any extent 
measurement will not be taken from the flange at a point 
534 in. above the tread. Care should also be taken to see 
that the measurement is made to the major fracture and 
not to the rounded edge or to small spalled-off spots that 
sometimes occur along the edge to the chip. 

Rule 82, Use of Remount Gages.—This rule, as it is 
now written, is intended to remove all doubt as to what 
constitutes an economical wheel for remounting and 
applying as a second-hand wheel. There are three gages 
to be used: One to determine when the tread is worn so 
that the flange is 1546 in. high and the other two to 
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determine the economical limits for remounting vertical 
and thin flange wheels of the various capacities. 

On the back edge of the gage for measuring the height 
of the flange, notches placed 1 in., 114 in. and 2 in. apart 
are for use in measuring the size of remountable tread 
defects. 

In Fig. 10 the gage is shown applied to measure the 
height of the flange. In this case the line etched on the 
small end of the gage must be placed directly over the 
apex of the flange. When the projection on the under- 
side of the gage does not touch the tread the flange is 
more than 154g in. high and it is not economical to re- 
mount the wheel. This gage should not be confused in 
any way with the tread-worn-hollow gage mentioned in 
Rule 76, as it is intended only for use at the wheel shops 
to determine whether a wheel without defects should be 
remounted. Wheels condemned by the tread-worn- 
hollow remount gage are not defective in any way beyond 
the fact that it is not economical to return them to 
service. 

Where it is found that the wheel is condemned by the 
remount gage at one spot due to flattening caused by 
starting to wear through the chill, the present wording 
of the rule classifies the wheel as “worn-through chill, 
remount gage”. 

Fig. 11 shows the correct position of the remount 
gage for determining whether it will pay to remount a 
wheel on which the flange has started to wear vertically. 
With the gage pressed against the flange and with the 
direct bearing on the tread, it is considered uneconomical 
to remount the wheel when the gage and flange are in 
contact above the small notch. 

Fig. 12 shows the remount gage correctly applied to 
measure the flange thickness. Here the gage is level 
and it is evident that the flange is not condemned for 
remounting. 

In the above discussion, the purpose has been to cover 
the elementary methods of gaging wheel defects as con- 
tained in the A. R. A. rules of interchange. These are 
further amplified in the A. R. A. Wheel and Axle 
Manual. The details in both the code of rules and the 
manual have been so well covered that there appears to 
be little excuse for any misunderstanding of what con- 
stitutes a removable defect or how it should be properly 
gaged. When railroad officers are convinced that their 
employees in the train yards and car shops thoroughly 
understand the A. R. A. rules for handling wheels, they 
can rest assured that the trains will operate safely and 
economically in so far as wheel service is concerned. 


Dreadnaught 
Fumigator 


FUMIGATOR for destroying roaches, water bugs, 

flies, ants, etc., in dining cars, railway coaches, 
freight cars, bunk cars, railway stations, commissaries 
and buildings infested with insects has been developed 
by the H. B. Adams Manufacturing Company, 2221 
Orchard street, Chicago. This device, called the Dread- 
naught fumigator, is also used for moth-proofing, germi- 
ciding, deodorizing and for the elimination of rodents. 
Utilizing special chemicals, also manufactured by the 
same company for the specific purposes mentioned, the 
device is designed to produce a voluminous, dense fume 
which penetrates into the hiding and breeding places 
of insects, destroying the eggs and causing the insects 
to crawl out into the open, where they are paralyzed 
and killed. This method is said to produce results more 
quickly than cyanide gas, which is sometimes used, and, 


September, 1933 


in addition, the fumes are non-poisonous to human 
beings. Tests indicate that a car can be fumigated with 
this new method by an ordinary cleaning crew in ap- 
proximately one hour. Owing to the non-poisonous 
nature of the fumes, the work can be done without 
cutting the car out of the train, thus avoiding expensive 
switching charges and car delay. In the case of dining 
cars, quick and effective fumigating and deodorizing 
are obtained without the necessity of removing pro- 
visions. 

Referring to the illustration, three types of Dread- 
naught fumigators are shown, the one at the left being 
electrically heated and operated by the 32-volt current 


Dreadnaught (left to right) electrically heated, junior size 
and oil-heated fumigators 


from the car battery. Heating elements can also be 
furnished to take power from a 110-volt or a 220-volt 
circuit. For use in buildings or cars where electric 
power may not be available, the fumigator at the right, 
equipped with an oil heater, is provided. The small 
electrically heated fumigator at the center is for use 
where a smaller capacity is required. 

The Dreadnaught fumigator consists of a small steam 
boiler equipped with seven 1%4-in. copper tubes and a 
heating unit designed to generate steam which expands 
through a small nozzle, exerting a syphoning effect 
which draws the insecticide out of the glass container 
and into the steam flow, thus spreading the fumes uni- 
formly throughout the car or room. The outer shell 
of the fumigator is made of stainless steel, which is 
strong, durable and easily kept clean. Other exterior 
parts are chromium plated. A welded construction is 
used which is said to provide greater strength at the 
joints than in the original materials. The boiler is 
designed with a substantial factor of safety and tested 
hydrostatically to 250 Ib. pressure before being delivered 
to the user. A safety valve is installed, permanently 
set at 80 1b., the most effective operating pressure being 
from 50 to 80 lb. A glass gage on the side of the fumi- 
gator indicates the water level, and, if broken, provision 
is made to close the openings automatically. The boiler 
is of sufficient capacity for the fuming of % gal. of 
insecticide. 


ELEPHANT Stops TrAIN.—Passenger train No. 10 of the New 
York, New Haven & Hartford was stopped at Mill River Junc- 
tion recently when the air whistle sounded in the locomotive cab. 
Investigation developed that an elephant in the head baggage car 
had playfully pulled the communication cord. 
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A Handy Kink for 
The Storehouse 


UCH time may be saved in the storing of oils, 
paints, syrups and other liquids by arranging 
storage tanks in a row, with a pipe a few inches above 


Liquids from a single drum are distributed to several 
tanks by this piping arrangement 


the tanks and a cut-off valve and faucet for each. The 
barrel in which the liquid is received is hoisted with a 
chain hoist and the flow directed into a funnel at the 
end of the distributing pipe. With the proper cut-off 
valve closed, the attendant may then go about other work 
while the barrel is draining. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitled from time to time. As these matlers are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Settlement for 
Destroyed Car 


Atlanta, Birmingham & Coast car No. 30124 -was 
destroyed in an accident on the Seaboard Air Line 
September 12, 1929. A depreciated valuation statement 
was furnished as of September 16, 1929, in amount of 
$328.33, covering the date the car was originally built. 
On July 23, 1931, the A. B. & C. rendered a bill col- 
lectible for $508.91 covering the difference between the 
original date-built value and the rebuilt value in ac- 
cordance with Rule 112. A review of the case shows 
that the car owner was notified of the damage the day 
following the accident and was requested to furnish a 
statement of depreciated value. The statement was 
furnished and the S. A. L. had no reason to question 
the correctness of a value of $328.33. The S. A. L. 
elected to settle for the car at this value as furnished 
by the car owner instead of repairing it at an estimated 
cost of $400. The voucher was issued on October 16, 
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1929, in favor of the A. B. & C. in full payment of the 
bill and in due time the cancelled voucher was returned 
properly endorsed and without exceptions. In August, 
1931, almost two years later, the S. A. L. received an- 
other bill for $508.91 covering the difference between the 
amount already settled for and the value of the car as 
rebuilt. The supplementary bill was rejected on the 
basis of Rule 112, which reads in part: “When a foreign 
freight car is destroyed or badly damaged the owner, 
upon request, shall furnish settlement value of the car 
complete and the party responsible shall have the option 
of repairing or settling under the provisions of the 
Rule.” Inasmuch as the first information that the S. A. 
L. had had of the value which the A. B. & C. placed upon 
the car was offered at the time of the presentation of 
the second bill, it was stated that had they known there 
was a possibility of the value of the car being held at 
the higher figure they would not have destroyed it when 
it could have been repaired for $400, or half of its re- 
built valuation. The A. B. & C. in its statement offered 
as a reason for the delay in presenting the bill the fact 
that they had not at the time of the accident received 
the approval of the Interstate Commerce Commission to 
classify the cars in that particular series as rebuilt cars, 
but that they had, by July, 1931, received recognition 
of these cars as rebuilt. The S. A. L. further contended 
that to require the payment of the additional bill would 
be to offset the first paragraph of Rule 112 which gives 
the handling company the prerogative of settling for, 
or repairing a damaged car. 

On November 4, 1932, the Arbitration Committee ren- 
dered the following decision: “In handling disposition of 
A. B. & C. car 30124, the S. A. L. requested and secured 
depreciated value from owner and elected to pay the 
owner’s bill accordingly and closed the account. In 
submitting bill for value of car the owner computed de- 
preciation from date originally built without advice or 
qualification as to any expected authority to reconsider 
car on a rebuilt basis. It is shown that the owner in 
making application to have cars in this series considered 
as rebuilt did not comply with requirements necessary at 
that time, therefore recognition of such cars as rebuilt 
units of equipment was declined. In view of this it is 
the opinion of the committee that the supplemental bill 
of the A. B: & C. covering additional value of car ac- 
count basing same on a rebuilt date should be cancelled.” 
—Case No. 1717, Atlanta, Birmingham & Coast vs. Sea- 
board Air Line. 


GerRMANY CraiMms Wortp’s Fastest Trains.—The fastest 
train in the world, claims the German Railroad Company, is the 
new “Flying Hamburger,” which maintains an average speed of 
77.7 miles an hour over the stretch of 178.7 miles between Berlin 
and Hamburg. The return trip takes a few minutes longer, but 
even here the new train, which is now in regular service, turns 
up 76.57 miles an hour on an average for the entire run. Two 
other trains on the same line average 65.8 and 64.8 miles an hour 
respectively, and even the Berlin-Hamburg trains that make inter- 
mediate stops average 57.8 miles an hour. In all, ten German 
trains have an average speed of 57.8 miles an hour or better—a 
record which, it is claimed, is equalled by no other country in 
the world. 

Nor is sustained speed the only thing for which the German 
railroad system is striving. It is also going after the record for 
rapid acceleration. From a dead start, a train of one locomotive 
and seven coaches on the newly electrified Munich-Stuttgart line 
attained a speed of 68.34 miles an hour in six seconds less than 
three minutes, and reached a speed of 93.19 miles an hour in five 
minutes and two seconds. This train, with a total weight of 310 
long tons, achieved a top speed of 94.12 miles an hour. It is well 
provided with brakes, too. From a speed of 89.46 miles an hour, 
the train was brought to a stop in 3,838 ft. 
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In the 


Back Shop and Enginehouse 


Rail Car 
Engine Repairs 


HE Chicago & North Western has a total of 36 

gas-electric rail cars which are shopped for heavy 
repairs, including a complete overhauling of the gaso- 
line-engine power unit, electrical parts, trucks and other 
auxiliary equipment, on an average every 250,000 to 
300,000 miles. Gasoline engines which are maintained 
under this repair program are of the Winton Types 106, 
106A, 120, 146 and 148. The repair work is done at 
the Chicago shops of the North Western, where a 
maintenance organization and numerous special tools 
have been developed for the most efficient carrying on 
of this work. At the time of periodic heavy repairs, 
the engines are completely stripped and all parts cleaned, 
inspected and repaired before being reassembled and 
the engines returned to service. Three of the Winton 
engines in various stages of repair are shown in one 
of the illustrations. 

As indicating the accuracy of the maintenance work 
done on these gas engines, reference may be had to the 
detailed methods and tools used in reconditioning the 
cylinder heads. Special holding fixtures, reconditioning 
tools, a testing device and a jib crane to facilitate 
handling, contribute to the satisfactory performance of 
this work, the primary requisite of which is the main- 
tenance of valve seats in good condition and accurately 
alined with respect to the valve-stem guide bushings. 
A vital feature of the head repair work, as carried on 
at the Chicago shops, is the fact that all counterboring, 
refinishing and other operations on the valve seats are 
guided directly from the valve-stem bushing position, 
thus presenting a minimum chance of error. 

On removal from the engine, each of the cylinder 
heads is taken to a special work bench or table, shown 
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in one of the illustrations, for stripping and cleaning. 
This stripping table is an unusually ingenious device, 
comprising a steel plate, supported on cross steel bars 
or legs, and carrying two trunions bolted to its upper 
surface, which in turn support the head by means of 
a special holding bracket bolted to the head and capable 
of revolving in the trunions. In other words, the head 
can be readily revolved upside down or held at any 
angle for the most convenient handling of the work. 
To hold the head in the horizontal position, small screw 
jacks with knurled brass hand nuts are inserted between 
the table top and the bottom of the head at two or four 
corners as may be necessary. 

This stripping table, made of 1⁄4-in. plate, is 32 in. 
long by 15 in. wide and stands 21 in. high. The crossed 
table legs, which are joined to the table and to each 
other by welding, rest directly on an oil pan on the floor, 
the table and pan being anchored by means of a clamp 
and bolt extending through to the concrete foundation. 
The relatively small amount of benzine required in 
cleaning a head drips into the pan and when the pan 
becomes full is syphoned out. The advantage of using 
this table and drip pan construction is that stripping 
and cleaning operations which formerly required two 
men at a bench are now more easily handled by one man 
at a table of convenient height, where all necessary 
tools are readily available and these tools, as well as 
the table and floor, can be kept neat and clean. 


How Cylinder Heads Are Stripped 


The operation of stripping a cylinder head is per- 
formed as shown in the second illustration referred 
to. The holding bracket is bolted to the head and 
placed in the trunions on the stripping table, being re- 
volved until the two combustion chambers are on top. 
Two small steel holding plates, which bear against the 
tops of the valves, are then applied, being held in place 


Three Winton gas engines undergoing repairs at the Chicago shops of the Chicago & North Western 
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by right-and-left knurled brass hand nuts lightly tightened 
against the combustion chamber wall. This prevents the 
valves dropping out when the head is inverted and the 
springs removed from the valve stems. 

The next operation is to turn the head over and apply 
the hand jacks which hold it rigidly in a horizontal 
position. A special spring-removing lever is then used, 
as shown in the illustration, with one end pivoted under 


Head stripping and cleaning bench—View shows springs 
and valves being removed 


a fulcrum-plate stud and nut and the other moved up 
or down by hand pressure. In this way the lock washers 
can be removed and the springs released. A pivoted 
trunion ring in the lever bears on the top of the spring 
and assures a straight downward push, regardless of 
the angle at which the lever is applied. This washer 
is 7 in. from the fulcrum and about 27 in. from the 
handle end of the lever. Each of the fulcrum studs 
can be used for the removal of two washers and two 
springs. After all the springs are removed and the hand 
jacks released, the head is again quickly inverted, the 
holding plates removed from the combustion chambers 
and the valves taken out by hand. By means of the 
special table and tools mentioned the valve stripping 
operation can be performed more quickly than it can 
be described. The complete operation on one head, 
floor to floor, is readily handled by one man in less 
than 5 min. 

f After being cleaned, the head is moved by a swing 
~crane to an adjacent drill press and necessary machine 
operations performed. Subsequent assembly of the 
head and parts is made at a low work bench conveniently 
placed with respect to the swing crane and equipped 
with a double set of trunions so that two heads can be 
worked on at the same time, using the same holding 
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brackets applied to the heads in the first place and 
taking full advantage of the revolving feature in the 
assembly operations. 

At the drill press, a special alining fixture is used 
to make sure that all reseating and counterboring opera- 
tions on the valve seat are maintained accurately con- 
centric and at right angles to the axis of the valve- 
stem guide bushing. No attempt is made to level the 
head on the drill table or center it with the drill spindle, 
two time-consuming operations under the best of con- 
ditions. The alining fixture, which is simply bolted 
to the combustion head, guides the cutting tool with the 
required accuracy and a minimum time for setting up. 


Accurate alining fixture used in counterboring or 
refinishing valve seats 


Referring to the illustration, this fixture comprises a 
split holding block H with base extensions for bolting 
to the head ; self-alining ball and socket G, with a square 
stem S capable of adjustment and clamping in block 
H; bushing B, and counterbore C driven by a knuckle 
joint from the drill spindle. The counterbore is shown 
in the upper right corner of the illustration and the 
bushing and ball-and-socket feature of the guiding fix- 
ture in the upper left corner. 

This alining fixture guides all tools used in making 
repairs to valve seats in the heads. The operations in- 
clude truing the original seats in the heads, facing off 
welded seats, or counterboring for new false seats. 
For any of these operations, the alining fixture is as- 
sembled and bolted to the head in approximately the 
correct location, the cutting tool being replaced by a 
close fitting spindle which extends through the fixture 
and into the valve-stem guide bushing. All holding 
nuts in block H are then tightened, thus assuring that 
the axis of the hole in the alining fixture is an accurate 
extension of the axis of the valve-stem guide bushing. 
The temporary, close-fitting spindle is replaced by the 
counterbore or whatever cutting tool is required and 
the valve seat accurately finished. The knuckle drive 
of the counterbore, in conjunction with the ball and 
socket construction of the alining fixture, permits the 
counterbore to revolve freely even if the combustion 
head is somewhat out of alinement with the drill spindle. 

The holding block H is so designed that, by means of 
four slotted holes, it will take care of machining two 
valve seats in each combustion chamber without being 
relocated. The opening in the ball and socket G is large 
enough to permit the insertion of any tool used in ma- 
chining valve seats and, if necessary, the entire socket 
G and stem S can obviously be readily removed for in- 
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spection or work in the combustion chamber without 
disturbing the base of holding block H. This one 
alining fixture takes care of all heads received at the 
Chicago shops for repairs. 

After the valve seats are machined, another close- 
fitting spindle, equipped with a rotating dial indicator 
at one end, is inserted in the valve-stem guide and the 
seats checked to make sure that they are accurate to 
within .0015 in. in radius. Incidentally, this illustra- 
tion of the use of the alining fixture shows quite clearly 
the construction of the holding bracket which permits 
revolving the head in the trunion plates. 


Method of Testing the Heads for Leaks 


Referring to the fourth illustration, the method of 
testing the head with 40 lb. of water and air pressure 
as a test for cracks and resultant leaks is shown. The 
method commonly used in preparing the head for this 
test is to close the 16 or more small holes or ports to 


Test plate applied to a head preparatory to making the 
water pressure test 


the water jacket with wooden plugs which may blow 
out and are in any event difficult to remove and con- 
stitute a time-consuming element. The way in which 
this test is made at the Chicago shops is to cover all of 
these holes with small steel filister-head plugs, each of 
which has a rubber or composition washer between it 
and the head. These plugs are then held firmly against 
the head and make water-tight joints by means of the 
special testing head illustrated. This is made of a 
¥-in. steel plate, provided with two large holes cor- 
responding to the combustion-chamber bores and se- 
cured to the head by six bolts. The testing plate is 
held 114 in. above the head by means of spacing posts 
in order to facilitate inspection. One-half-inch holes, 
drilled and tapped in the testing plate to correspond 
with the water-jacket holes in the heads, are provided, 
with thumb screws which may be set down on the plugs 
until the washers are compressed and water-tight joints 
assured. 

Two air release pipes and pet cocks are attached to 
the head, as illustrated, being held by thumb screws 
and made water-tight by means of the composition 
washers previously mentioned. The water and air- 
supply pipe is clamped to the underside of the head with 
a gasket to assure a tight joint. The head is first filled 
with water under city pressure with the release cocks 
open. These cocks are then closed and air pressure 
applied, with a reducing valve to limit it to 40 1b., or in 
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excess of that encountered under normal conditions in 
the water circulating system. The construction of the 
testing plate is such that any leak or crack in the com- 
bustion-head casting becomes readily apparent. 

After the head is reconditioned and tested it is moved 
on the jib crane to the assembly bench and holding 
trunions, where reconditioned valves and springs, lock 
washers, etc., are applied. An average of about 32 
heads a month are reconditioned at the Chicago shops, 
using the methods above described. 


Constant-Level 
Oiler 


CONSTANT-level oiler, now being introduced 
in the railway field by the SpeedWay Manu- 
facturing Company, Cicero, Ill., is shown in the illus- 
tration. It is designed for use with ring-oiled, waste- 
packed or anti-friction bearings of electric motors, 
shafts, machine tools and other similar equipment. 
Referring to the cross-section drawing, the oiler con- 
sists of an inyerted glass bottle which contains the main 
oil supply and is provided with a neck threaded into 
a cap and elbow base fitting having two tubes of slightly 
different lengths, both of which pass oil to the elbow and 
thence through a nipple and to the bearing which re- 
quires lubrication. The oil level in the bearing is held 


at the same height as the opening of the short tube in 
the inverted bottle cap. As soon as the oil gets below 


Cross-section of SpeedWay constant-level oiling device 


this level, air enters the jar through this tube and oil 
flows out through the long tube until the level is again 
raised enough to seal the air opening in the short tube. 
Thus, the oil level cannot vary more than a small frac- 
tion of an inch. 

This oiler is designed to keep oil automatically at a 
constant level; prevent oil wastage; avoid damage and 
hazards due to excess oil getting on motor commutators, 
floors, etc.; reduce the frequency and difficulty of lubri- 
cator inspection and filling; indicate the oil level at a 
glance; and provide an automatic, safe and dependable 
oil supply to bearings. 

The SpeedWay Manufacturing Company also fur- 
nishes, if desired, a thermal oiler of somewhat similar 
construction to the constant-level oiler, except that it 
depends for operation upon a slight rise in the tem- 
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perature of the journal or bearing. In that case, a small 
volume of air in the thermal chamber of the base of 
the lubricator expands and forces oil to the bearing. The 
ratio of air to oil in the thermal chamber is designed 
to remain always the same, oil displacements being made 
up by fresh oil from the upper supply chamber, and 
uniform operation being thus assured. 


Making 
Washers 


WW E’e are manufactured in large quantities 
at the Corwith (Ill.) reclamation plant of the 
Atchison, Topeka & Santa Fe on the press, a special 
feature of which is the oscillating arm and plate for 
removing the washers after being cut. 

All standard sizes of washers from 34 in. to 2 in. 
in diameter are cut on this press from material varying 
from 14 to 8 U. S. S. gage. In addition, many washers 
of special shapes are cut, using special discs as required. 
The material is fed to the press by hand in blank sheets, 
each washer after it is cut dropping onto the oscillator 


- Press equipped for making washers—Oscillating plate 
delivers blanks to containers 


plate, which turns through about one-quarter of a revo- 
lution and throws the washer against a back stop from 
which it drops into the container can. 

Referring to the illustration, it will be observed that 
this oscillator plate and supporting arm are firmly se- 
cured to the lower end of a vertical shaft which revolves 
in two brackets on the head of the press. This shaft 
is positioned by suitable collars and has a square-drawn 
and twisted upper end which passes through a lubricated 
nut casting bolted to the top of the ram so that operation 
of the ram revolves the shaft and, consequently, the 
oscillator plate. The amount of rotation of the plate 
is determined by the ram travel, and adjustments of 
the plate position on the lower end of the shaft are 
made by means of the set screw illustrated. The press 
is geared up to 52 revolutions or strokes per minute, 
and approximately that output of washers can be ọb- 
tained. 
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Mandrel for 
Turning Bushings 


CONVENIENT mandrel for turning valve-cham- 
ber bushings, the steel bushings in the back ends 
of Franklin tandem main rods, and other bushings too 
numerous to mention, is shown in the illustration. It 
consists of a solid steel arbor with six taper segments 


Adjustable mandrel adapted for use in turning a wide 
range of bushing sizes 


which are guided in undercut V-way slots and adjusted 
by means of a collar and heavy square thread nut on the 
end of the arbor. The taper on this arbor and on the 
segments is 11⁄4 in. in 12. The arbor is made so that, 
with the use of 4 sets of sizing strips, it will accommo- 
date all sizes of bushings from 93% to 1434 in. inside 
diameter. These sizing strips have a tongue-and-groove 
fit on the segments to which they are fastened by counter- 
sunk head screws. 


Dummy Piston 
Valves 


HE illustration shows a set of dummy piston valves 
which are not an especially new design but which 
give effective service in blocking valve-chamber ports 


Dummy piston valves with inserted rubber discs effec- 
tively used in making water tests of locomotive 
steam pipes 
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while making a water test of the steam pipes, etc. The 
inside circular plates are properly positioned against 
shoulders on the spindle, and the outer plates, which are 
an accurate sliding fit on the spindle, are capable of being 
drawn together against the rubber insert by means of 
the circular collar extension and nut shown on one end 
of each valve. The inside face of each plate is bevelled 
so that, under pressure from the two outside plates, the 
rubber is forced outward and makes a water-tight joint 
against the bushings when inserted in the valve chamber. 
The convenience of applying and removing this type of 
dummy piston valve makes it a valuable tool in locomo- 
tive shop operations. 

Referring to the illustration, two smaller designs of 
dummy piston valves will be observed in the background ; 
also a boiler plate holding bracket designed to support 
these valves when not in use and keep them off the floor, 
where they may roll around and create a hazard to work- 
men stepping over them. 


Jig for Forming 
Split Keys 


UNIQUE jig for forming split keys under a 
small punch press, as used at the Corwith (T1. ) 
reclamation plant of the Atchison, Topeka & Santa Fe, 
is shown in the illustration. It consists of a double- 
acting cam arrangement operated by levers from the 
top ram which bend the material about a pin of the 
proper diameter to form the head of the key. 
In operation, straight pieces of stock, sheared to the 


r 


Small punch press and jig for making split keys 


proper length and provided with beveled ends, are placed 
one at a time over the pin in the jig. On the down 
stroke the press then bends the material around the pin 
and forms the key. The continued operation of the 
press on the return stroke releases the cams and by a 
suitable lever arrangement, illustrated, withdraws the 
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pin, permitting the finished key to drọp into a conveyor 
and slide down into a small keg or container. 

The material used in making the keys is soft stecl, 
M6 in. thick by 34 in. wide, rolled in the Corwith recla- 
mation plant. A production of 35 to 40 finished split 
keys per minute is obtained by means of the punch press 
and special jig. 


Engineman’s 
Water Can 


TW0O-gallon water can for the use of locomo- 

tive crews in place of water jugs which are easily 
broken is shown in the illustration. This can is made of 
scrap trimmings from large galvanized-iron sheets, cut 
up for other purposes. The bottom of the can, 8% in, 
in diameter, is cut on a punch press. The body is made 
of a single rectangular sheet 9% in. by 27% in. sheared 
to size, the edges folded, sheet rolled and the double 


Two-gallon sanitary water can designed for the use of 
locomotive crews 


seam formed. The top and bottom edges are formed, 
the bottom being applied with a wiring machine and the 
rounded top with a setting-down machine, all joints 
being soldered. The handle is spotwelded in place and 
the spout soldered on. 

A unique feature of this water can is the application 
of a tapered spout, 114 in. in height by 25 in. in diam- 
eter at the top, provided with perforations so that the 
locomotive crew cannot drink directly from the can but 
must pour the water into an individual cup or glass be- 
fore drinking it. This type of can is provided in the in- 
terests of good health and sanitation. 


A FAMILIAR NAME has gone back on a certain Canadian Pacific 
callboard. It is that of Peter Heenan, formerly Canadian min- 
ister of labor, who first took his place on the right side of a 
Canadian Pacific locomotive 30 years ago. 

“It’s my trade, and it’s a good one,” said Mr. Heenan, an- 
nouncing his intention to return to railroading. “I came from 
overalls, and I have always kept it in mind that one day I must 
go back to them. The fact that a man has been a cabinet member 
is no reason why he should expect to be babied through life. 
Maybe it looks strange for a man who has held a high place 
in the government to put on overalls. But I know lots of men 
in overalls today who would have done better than I had they 
been given the opportunity.” 
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Among the 
Clubs and Associations 


SOUTHERN AND SOUTHWESTERN RAIL- 
way C.Lus.—The annual outing of the 
Southern and Southwestern Railway Club 
will be held at the DeSoto Hotel, Savan- 
nah, Ga., on September 21. 


WEsTERN Rattway CLusB.—C. L. Emer- 
son succeeds J. H. Nash as secretary of the 
Western Railway Club, and the office of 
the association is at 822 Straus building, 
Chicago. Mr. Emerson is division master 
mechanic of the C. M. St. P. & P. at Chi- 
cago. 


Car FOREMEN’S ASSOCIATION OF CHI- 
caco.—At 8 p. m. on September 11, L. K. 
Sillcox, vice-president of the New York 
Air Brake Company, will present a paper 
on the new AB brake. The meeting will 
be at the Bismarck Hotel, Chicago. Mov- 
ing pictures will be shown. 


Car ForEMEN’s ASSOCIATION OF OMAHA, 
Councit BLUFFS AND SOUTH OMAHA IN- 
TERCHANGE.—Changes in the A. R. A. rules 
will be discussed at the meeting of the Car 
Foremen’s Association of Omaha which 
will be held on September 14 at the office 
of the general foreman of the Union Pa- 
cific at Council Bluffs, Ia. 


NortHWeEst Car MEN’S ASSOCIATION.— 
C. J. Werlick, northwest representative of 
the Westinghouse Air Brake Company at 
St. Paul, Minn., will discuss air brakes at 
the meeting of the Northwest Car Men’s 
Association which will be held at 8 p. m. 
on September 11 at the Y. M. C. A. Gym- 
nasium building, Minnesota Transfer Rail- 
way, St. Paul. 


CENTRAL RarLway CLuB oF BuFFALo.— 
“Safety” will be the feature of the meeting 
of the Central Railway Club of Buffalo 
which will be held at 8 p. m. on September 
14 at the Hotel Statler, Buffalo, N. Y. 
“The Supervisor’s Place in the Safety 
Movement” will be discussed by H. R. 
Cole, assistant to vice-president, Erie, and 
“Safety in the Yards” by William Lawless, 
general yardmaster, New York Central. 
W. J. Guilbert, manager, Safety Bureau, 
Buffalo Chamber of Commerce, Buffalo, 
will act as master of ceremonies. Troop 
157, Boy Scouts, will demonstrate first-aid 
bandaging. 


Directory 


The following list gives names of secretaries, 
dates of next or regular meetings and places of 
meting of mechanical associations and railroad 
clubs: 


AIr-BRAKE Assocration.—T. L. Burton, Room 
2205, 150 Broadway, New York. 

Attiep RarLway Suppity Association.—F. W. 
Venton, Crane Company, Chicago. 

AMERICAN Raitway Association.—Division V. 
—Mecuanicat.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EguipMent PAINTING SEC- 

TION.—V. R. Hawthorne, Chicago. 


340 


Division VI.—PurcHases AND STORES.— 

J. Farrell, 30 Vesey street, New_York. 

Division 1.—Sarety SECTION. —J. C. 
Caviston, 30 Vesey street, New York. 

Drviston VIII.—Car Service Division.— 

. Buch, Seventeenth and H streets, 

Washington, D. C. 


American RarLway Toot FOREMEN’S ASSOCIA- 
TIoN.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

American SOCIETY oF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Division.—Marion B. Richard- 
son, Room 332, 30 Church street, New York. 

Macuing Suop Practice Division.—R. 

W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Martertats Hanpiing ‘Division.—M. 
Potts, ee Ferguson Company, 1440 roni 
wa ew York. 

ey AND Gas POWER Division: Eagar J. 
Kates, 1350 Broadway, New York. 

FuELSs Division —W. G Christy, Depart- 
ment of Health ea Court House, 
Jersey City, N. J. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 


—J A, Andreucetti, C. & N. W. Station, 
Chicago. 

CaNnaDIAN RarLway CLus.—C. R. Crook, 2276 
Wilson avene, Montreal, Que. Regular 


Monday of each month ex- 


meetings second 
cand August at Windsor 


cept in une, J 
Hotel, me 

Car DEPARTMENT Omma Association.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 


Car Foremen’s Association oF Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except dene, July and August, Bis- 
marck Hotel, Chicago, IIl 

Car FOREMEN’S ASSOCIATION OF Omama, Council 
Bluffs and South Omaha Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& uincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 


CentraL Rartway CLus or Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month, except Tans, July and August, 

at Hotel Statler, Buffalo. 
Creveranp Rattway CLusB.—F. B. Frericks, 
Jate Alder avenue, Cleveland, Ohio. Meet- 
ng second Monday each month, except goas: 
Ju y and August, at the Auditorium otel, 
ast Sixth and St. Clair avenue, Cleveland. 
Eastern Car Foremen’s Association.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, July, 

August and September. 

INDIANAPOLIS CAR INSPECTION AsSOcIATION.—R,. 
Singleton, 822 Big Four building, Indian- 
apolis, d Ind. Regular meetings first Monday 


each month, except July, August and 
September, at Hotel Severin, Indianapolis, 
at 7 Noon-day luncheon, 12:15 p. m. 


for Ekecutive Committee and men interested 
in the car department. 
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INTERNATIONAL RaILRoAD Master BLACKSMITH’S 
AssoctaTIon.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWAY FUEL AssociaTIon.— 
T. D. Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL 4 
AssociaTion.—William Hall, 
basha street, Winona, Minn. 

Master BOILERMAKER’S ASSOCIATION. —A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

New EnGianp RaiLroap CLusB.—W., E. Cade, 
Jr., 683 Atlantic avenue, Boston, ‘Mass. Reg- 
ular meeting, second Tuesday in each ponti, 
excepting June, July, August and September, 
Hotel Statler, Boston. 

New Yorx Rairroap Cius.—D. W. Pye Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 

ugust, at 29 West Thirty-ninth 


Ratcway GENERAL FoREMEN’S 
1061 W. Wa- 


July and 
street, New York. 
Nortuwest Car Men’s Association.—E. N. 
Myer chief interchange inspector, Minne- 
Transfer Railway, St. Paul, Minn. 


Monday each month, except 
wt August, at innesota 
. A. Gymnasium building, 


PaciFic Raitway_ Crus.—W. S. Monae P. O. 
Box 3275, San Francisco, Regula lar 
meetings, second Thursday of 2i month in 
San Francisco and Oakland, Cal., alternately. 

RarLway Car Men’s CLUB oF PEORIA AND PEKIN. 

Roberts, R. F. D. 5, Peoria, Ill 

Rattway Crus oF PittspurcH.—J. D. Conway, 
1841 Oliver bailding n Pittsburgh, Pa. egu- 
lar meèting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rattway Fire Protection Assocration.—R. R. 

ackett, Baltimore & Ohio, Baltimore, Md. 
Annual meeting October 17-18, Hotel 
Stevens, Chicago. 

Rattway Supply MANUFACTURERS’ ASSOCIATION. 


Meeting, uly” 
June, J 

ead We 
St. Paul. 


— . Conway, 1841 Oliver building, Pitts- 
burgh Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Ameri- 


can Railway Association. 


SouTHERN Anp SouUTHWESTERN Rattway CLUB.— 
Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, May, July, September and 
November. Annual meeting, third Thursday 

in November, Ansley Hotel, Atlanta, Ga. 

SurrLY Men’s Association. —E. H. Hancock, 
treasurer, Louisville Varnish Company, Louis- 
ville, Ky. Meets with Equipment ‘ainting 
Section, Mechanical Division American 
Railway Association. 

Toronto Rattway Crus.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and August. 

TRAVELING EnGINEER’S Association.—W. O. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, 

WESTERN kee “Crus—cC. L. Emerson, 822 
Straus Building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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Locomotive repair shops of the Chicago, Burlington & Quincy 
at West Burlington, Iowa 
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Tue Sr. Louis-SaAn Francisco is con- 
structing a 17-stall enginehouse at Okla- 
homa City, Okla., with company forces. 


THE Gutr, MoBILE & NortHERN is dis- 
mantling 300 box, flat and gondola cars 
and 13 locomotives at Bogalusa, La. 


THE YouNGsSTOWN & NorTHERN has 
given a contract to the Greenville Steel 
Car Company to make repairs to 20 gon- 
dola cars of 70 tons’ capacity. 


E. I. pu Pont pe Nemours & Co. has 
ordered two narrow-gage tank cars from 
the General American Transportation 
Corporation. 


THE DELAWARE, LACKAWANNA & WEST- 
ERN has ordered a Niles cotter and key 
seat miller and a 42-in. Niles car-wheel 
lathe. 


Tue Texas & Paciric has completed 
the installation of air-conditioning equip- 
ment ordered from the Safety Car Heating 
& Lighting Company on four dining cars. 


THE Hooker ELectro-CHEMICAL COM- 
pany, Niagara Falls, N. Y., has ordered 
two tank cars of 30 tons’ capacity from the 
General American Transportation Corpora- 
tion. 


A. E. STALEY MANUFACTURING Com- 
PANY, Decatur, Ill., has ordered 20 tank 
cars of 8,000 gal. capacity and 1 tank car 
of 6,100 gal. capacity from the General 
American Transportation Corporation. 


Tue CHESAPEAKE & Onto has placed an 
order with the Timken Roller Bearing 
Company for roller bearings, for use un- 
der six of its existing high-speed passenger 
locomotives. 


Tue WESTINGHOUSE Arr BRAKE Com- 
PANY will furnish the new AB freight 
brakes on the 100 tank cars of 50 tons’ 
capacity ordered by the General Chemical 
Company. 


Tue GouLp STORAGE BATTERY CORPORA- 
TION, Depew, N. Y., will furnish the three 
battery equipments for use on the oil- 
electric locomotives recently bought by 
the Delaware, Lackawanna & Western 
from the Ingersoll-Rand Company. 
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Tue SKF Inobustrigs, Inc., New York, 
will furnish S K F bearings for the motors, 
generators, motors for the air-conditioning 
equipment, and car journals on the new 
three-car light weight passenger train for 
the Union Pacific System. 


THe New York Arr BRAKE COMPANY 
has received an order to supply the air 
brake equipment for the new high-speed, 
streamlined, three-unit articulated pas- 
senger train ordered by the Union Pacific. 
The equipment will be a combination of 
pneumatic and electro-pneumatic brakes. 


Tue ELECTRIC Storace Batrery Com- 
PANY, Philadelphia, Pa., will furnish six 
battery equipments for use on the oil-elec- 
tric locomotives recently bought by the 
D. L. & W. from the American Locomo- 
tive Co. 


LUKENWELD, Inc., division of Luken 
Steel Company, Coatesville, Pa., has been 
awarded the contract by Winton Engine 
Corporation, Cleveland, Ohio, for the 
manufacture, in arc welded rolled steel 
construction, of the complete engine struc- 
ture for the 600 hp. Winton engine which 
will power the new 110-mile an hour light- 
weight passenger train of the U. P. 


A Tora of 1,563 employees in 13 shops 
of the motive power and car departments 
of the Chicago & North Western have 
worked 14,259,750 man-hours without a 
reportable accident. Leading the groups 
in length of non-accident days is the Mil- 
waukee passenger car department with 
2,460 days, or 82 months without an ac- 
cident. The Milwaukee freight car de- 
partment is second with 2,160 days, or 72 
months. In the motive power department, 
the North Fond du Lac (Wis.) shop 
worked 1,680 days, or 56 months, while the 
Winona (Minn.) shop worked 1,590 days, 
or 53 months without a reportable accident. 


Revised Specifications for Freight 
Car Air Brakes Adopted 


THE MECHANICAL Division, American 
Railway Association, announced, on Au- 
gust 16, results of its letter ballot on re- 
vised specifications for freight air brakes. 
These have been adopted and will be ef- 
fective for all freight cars built new on 
or after September 1. The design of air 
brake designated as “AB” meets all of the 
requirements. 


Roads Respond to Eastman’s 
Plea to Increase Expenditures 


Fottow1nc the plea of Joseph B. East- 
man, federal co-ordinator of transportation, 
to the railroads to increase their main- 
tenance expenditures, several railroads have 
announced programs of this character. 
Among these, additional expenditures for 
maintenance have been authorized by the 
Missouri Pacific which provide $1,650,000 
for maintenance of equipment and $1,450,- 
000 for maintenance of way and structures. 
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The August program, involving $3,100,000, 
provides for the expenditure of $440,000 
more for this purpose than was spent in 
August of last year and an increase of 
$150,000 over the amount spent in July of 
this year, when the expenditure for main- 
tenance was $300,000 greater than in July, 
1932. The August program also involves 
an increase of $50,000 for maintenance of 
way work over July and $150,000 over 
August, 1932, while the maintenance of 
equipment program for the current month 
involves an increase of $100,000 over July 
of this year and $290,000 over August of 
last year. 

According to a statement made by Mr. 
Eastman on August 9, advices received 
from all the Class I railroads, except the 
Toledo, Peoria & Western, show that the 
net number of men returned to work since 
June 1 is 65,268. Omitting 5,536 men re- 
turned to work by the Baltimore & Ohio, 
but not segregated by classes, the reports 
show 22,942 men returned to work on 
maintenance of way and structures; 17,214 
on maintenance of equipment, and 19,696 
in all other classes of employment. De- 
tailed figures for all of the systems are as 
follows: 


Men Returned To Work on Railroads 
Since June 1, 1933 
Maint. Maint. 


of way & of All 
struc. equip. others Total 

AS Pi S: 

A. & W. P. 

A. B. & C. 

B. & O.... 

B. & L. Eri 

B. & M..... 

Can. Nat'l 

Central of Ga 

OF N, Jocciisese 


CRE 

C E E hos 

Chi. Grt. Wstrn 

C & N.W.... 

(oie ey) Css re 

C- M., St. P. & P.. 1,593 390 788 2,771 
Clinchfield ........ 36 16 25 7 
Charleston & W. C. 0 0 27 27 
Columbus & Grnvl.. 8 6 10 24 
D. L. 231 231 
D. & 0 219 219 
D. & R 15 —54 61 
D. & S. Bee 43 
Det. & } 16 1 22 
DT -9 6 -9 
D. & 1 20 21 
D. M. 115 185 300 
E. J. 389 331 790 
Erie e aaRS 32 522 1,324 
Gir A Filke Tonin 33 1 5 39 


sa, 
Gr. Trunk W. Lines 0 50 33 83 


Great Nor. 
GSB Se Woss 6 14 0 20 


UER uss scares 1,370 947 414 2,731 
Ke 2 Desnas oe 20 20 
Lehigh Valley ..... 248 0 182 430 
PPE T 1 29 30 

La & Arles ccccne sh 180 7 32 219 
Ee T. E EINE 143 715 384 1,242 
Midland Valley ... 12 Stars std 12 
M. & St. L.....:... 213 0 35 248 
M. St. P. & S.S. M. 0 224 175 399 
Miss. Central ..... 0 10 0 10 
M-K-T Lines ...... 185 88 133 406 
Mo. Pacific Lines.. —182 458 164 440 
Texas Lines 47 111 -160 -2 
e E Hers 15 54 25 94 
Monongahela SeN wi 1 0 45 46 
Montour .......... 4 10 14 28 
NGA Sti ben snes 8 141 33 182 
Nev. Northern .... 0 0 2 2 
N. Y. C. Lines.... 8,821 6,595 3,925 19,341 
N.. Yo O & Words 141 4 24 65 
Norf. pou PERET 0 0 120 120* 
Norfolk & poeem. 5 8 292 305 
X. & 515 68 197 780 


New PNE S. 


Northern Pac. ..... 327 0 604 931 
Northwestern Pac. 6 6 46 58 
Penna, System (inc. 

Long Island) .... 924 2,121 2,087 5,132 
Pitts. & Shaw.. 1 4 9 14 
Pitts. & W. Va.... -4 25 32 53 
Bis Ss, A hs mek says 6 6 
Reading CoP. as nes 1 530 61 592 

tae ee 26 21 32 79 
oie! oie erase Sesh one 65 0 7 72 
So E r TER -130 22 -182 -290 
St Le S Eeer 98 78 130 306 
St; LaS, W ats. 0 71 51 122 
Sou. Ry. System. 222 60 234 516 
Sou. Pac. Co...... 385 80 1,116 1,581 
Spokane Int. ...... -12 -1 -3 -16 
Che ZA: OTT 6 17 34 57 
Tenn. Central ..... 0 25 25 
Union Pac. System. 84 381 722 1,187 
Virginian ......... 3 50 31 113 
Wabash ........... 525 27 217 769 
West. Md. a.a... 39 129 129 297 
Weit: Patzi anws 72 3 0 75 
Wi & eo Bais. 75 100 205 380 

Total» E ET 22) 2,942 17,214 19, 696 65, 38R* 


* Includes 5536 B. & O. not segregated and 
120 Norfolk Southern, now furloughed, 90 of 
whom were temporarily employed during June 
and 30 during July. 


Repair Programs Continue to 
Increase 


The Baltimore & Ohio—Full time has 
been restored fo over 1,000 clerical workers 
who, since February 1 last, had been work- 
ing on less than a full-time basis; that was 
a loss of from two days a month to as 
much, in some instances, as half time. This 
arrangement, which was made at a time 
when business was at a low ebb, was with 
a view to “spreading the work” and thereby 
avoiding the more extensive furloughs that 
would otherwise have been necessary. This 
“spreading the work” was accomplished 
with the co-operation of the organization 
representing the clerical employees. 


Delaware, Lackawanna & Western. — 
The supervisory and clerical forces of the 
Lackawanna resumed full-time employment 
on August 1. This affected 2,000 em- 


ployees who had taken two days of com- 
pulsory holiday each month; the new ar- 
rangement is equivalent to about 6 per cent 
increase in their present pay. The shop 
forces of the Lackawanna, who have been 
employed steadily three days a week all 
during the depression, were put upon a 
five-day week, effective September 1. This 
affects 4,000 employees, whose earnings will 
be increased materially by the new order. 


New York Central.— During August 
there was considerably greater employment 
in the 16 locomotive, freight car and pas- 
senger car shops of the New York Central. 
These shops are located in several of the 
eastern and midwestern states. The 6,350 
shopmen who were employed in July were 
increased to 7,825, a gain of 1,475, and the 
total days worked in the shops were in- 
creased to 373 as against 271 worked in 
July. The additional men and days worked 
were distributed as follows: Locomotive 
shops, 694 men, 34 days; freight car shops, 
647 men, 56 days, and passenger car shops, 
134 men, 12 days. 


Norfolk & W'estern.—On August 15 
shop employees, who had worked five days 
a week during the preceding two weeks, 
were continued on the five-day basis tem- 
porarily, contingent upon business. condi- 
tions and necessary repair work. The shop 
forces were placed on a four-day week 
basis on June 19, and previous to that they 
worked three days a week. Approximately 
7,000 employees are involved. 


Reading.—On August 1 additional forces 
in the maintenance of equipment and main- 
tenance of way departments of the Reading 
Railway System were employed and the 
number of hours of employees already on 
the payroll increased equivalent to 1,000 
additional employees. These increases were 
exclusive of train and engine service em- 
ployees, where additional employment will 
be forthcoming automatically as business 
improves. According to E. W. Scheer, 
vice-president in charge of operation and 
maintenance, the above increases in all 
probability will be maintained during the 
balance of the year, and should the present 
trend in general business continue, addi- 
tional men will be re-employed. 


St. Louis-San Francisco—One hundred 
and fifty men are being re-employed in the 
maintenance of way and maintenance of 
equipment departments at various points 
along its line. 


Seaboard Air Line—The Seaboard Air 
Line had a working agreement with its 
shop craftsmen by which it agreed that 
the men employed would be given six days’ 
employment a week. In order to avoid a 
drastic layoff of men in 1930, by mutual 
agreement between the railroad and the 
shop crafts, the men were put on a five- 
day-a-week basis. Due to further falling 
off in revenues in 1931, it was agreed for 
certain months to work four days a week 
rather than close the shops, which arrange- 
ment existed up to July of this year. Since 
1927 actual closing of the main shops of 
the railroad at Portsmouth, Va., and Jack- 
sonville, Fla., had not taken place until 
July 15. An agreement was then reached 
whereby the shops were reopened on Au- 
gust 1 with the same number of employees 
on a part-time basis, which is satisfactory 
both to the representatives of the shopmen 
and the railroad. This will restore to 
service 1,143 employees that were laid off 
principally at Portsmouth and Jacksonville. 


Wabash. — Federal Judge Davis has 
authorized the Wabash to spend up to 
$390,000 for the conversion and repair of 
box cars. The work will be done in the 
company’s shops at Decatur, Ill. 


Air-Conditioned Cars 

CoMPLETELY air-conditioned dining cars 
and lounge-club-observation cars are now 
being operated by the Texas & Pacific on 
its “Sunshine Special” between St. Louis, 
Mo.; Dallas, Tex.; Fort Worth and El 
Paso, and also between St. Louis and San 
Antonio, Tex. Dining cars are also air- 
conditioned on this road’s “Texan,” which 
operates between points in Texas and New 
Orleans, La., and Memphis, Tenn. 

The Pennsylvania has completed its pro- 
gram of air-conditioning for all coaches, 
dining and parlor cars on its New York- 
Philadelphia trains, and 250 air-conditioned 
cars are now in service between these cities. 
The New York-Philadelphia trains leave 
each city on the even hour; and the New 
York-Washington trains, which already 
were thus equipped and which stop at 
North Philadelphia and at the new station 
at Thirtieth street, Philadelphia, leave New 
York on the half-hour, so that passengers 
may enjoy this improved service practically 
every half-hour throughout the business 
day. Counting both northbound and south- 
bound, there are 55 air-conditioned trains 
each day between New York and Phila- 
delphia. 

(Turn to next left-hand page) 
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Model of the 100-miles-an-hour Union Pacific train now under construction 
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GIVE US A STAYBOLT MATERIAL 


Bananas 


FOR OVER 200- LB. PRESSURES 


Tuis was one of the staybolt problems presented to 
Republic metallurgists for which they found an answer. » » » For more than 
10 years, metallurgists and engineers of Republic Steel Corporation and its 
subsidiaries have been working with railroad men, in different parts of the 
country, on the development of staybolt materials which will successfully 
meet the loads imposed upon staybolts by modern pressures, high temper- 
atures and operating speeds. The high vibration and the increasing temper- 
atures in the modern high pressure locomotives have resulted in staybolt 
troubles which were unknown in the early days. To meet these conditions, 
new staybolt materials have been developed. » » » Republic’s records of 
laboratory service and tests cover a long series of developments. All this 
information, together with many service records, will be made available to 


any railroad official who is interested in improving staybolt performance. 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 


REPUBLIC ST 


O- R.A T 


Cc" oO 
GENERAL OFFICES “rz YOUNGSTOWN, OHIO 


PRE 


Toncan lron Boiler Tubes, Pipe, Plates, Cul 
veris, Rivets, Staybolis, Tender Plates and 
Firebox Sheets « Sh 
cial railroad pur: 
Steels for Locom 
gine Bolt Steel « Agathon Iron for pin 

bushings + Agathon Stayboll Iron + Climax 
Steel Siaybolis « Upson Bolis and Nuts » 
Track Material, Maney Guard Rail Assem 
bli Enduro Stainless Stee! for dining car 
equipment. for refrigeration cars and for fire 
box sheets + Aqathon Nickel Forging 


The Birdsboro Steel Foundry & Machine 
Company of Birdsboro, Pa. has manula 
tured and is prepared to supply under 
license, Toncan Copper Molybdenum Iron 
castings for locomotives. 


EEL 


Supply Trade Notes 


F. R. Carlson, representative of the 
Chicago Railway Equipment Company, 
Chicago, has been appointed assistant to 
the vice-president of sales. 


THE WILSON ENGINEERING CORPORATION, 
122 South Michigan avenue, Chicago, has 
been appointed distributor of locomotive 
tires for the Taylor Forge & Pipe Works. 


Lem ApAMS, chief engineer of the Union 
Pacific Railroad, with headquarters at 
Omaha, Neb., has resigned to become chief 
engineer of the Oxweld Railroad Service 
Company, Chicago. 


A. F. McCormick, formerly representa- 
tive of the Clark Equipment Company, 
Battle Creek, Mich., has been appointed 
sales manager of the Bitucote Products 
Company, St. Louis, Mo. 


Tue ParCar Corporation, 230 Park 
avenue, New York City, has taken over 
the Hennessy Lubricator. Horace Parker 
is president; J. J. Hennessy and B. C. 
Wilkerson are vice-presidents of The Par- 
Car Corporation. 


H. W. Kipwe tt, 2431 E street, North- 
west, Washington, D. C., has been ap- 
pointed special sales agent of the Columbia 
Machine Works and Malleable Iron Com- 
pany, Brooklyn, N. Y. His territory will 
cover Baltimore, Richmond, Norfolk and 
Washington. 


NATHANIEL S. REEDER has been ap- 


pointed general manager for the receivers 
of the Pressed Steel Car Company in full 
charge of plant operations. Mr. Reeder 
will have his headquarters at McKees 
Rocks, Pa. In addition to these duties he 
will continue as president of the American 
Steel Corporation of Cuba. 


James W. Owens has been appointed 
director of the National Weld Testing 
Bureau, a new welding division of the 
Pittsburgh Testing Laboratory, Pittsburgh, 
Pa. The bureau’s services cover reports 
on welding processes, reports on weld 
specimens, (qualifications of operators), 
investigation of welded products and struc- 
tures and investigation of special welding 
problems. 


Raren H. Watson, vice-president in 
charge of operations of the Carnegie Steel 
Company has been appointed vice-president 
of the United States Steel Corporation, 
New York, in charge of operations of the 
manufacturing interests of the corporation. 
R. E. Zimmerman, since April, 1932, as- 
sistant to the president of the United 
States Steel Corporation, in charge of 
research and technology, has been ap- 
pointed vice-president in charge of re- 
search and technology, with headquarters 
at New York. 


THE YALE & TowNE MANUFACTURING 
CoMPANY, with executive offices in the 
Chrysler building, New York, has pur- 
chased the real estate, machinery, tools, 
inventory, patents and goodwill of the 
Walker Vehicle Company and the Auto- 
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matic Transportation Company, of Chi- 
cago, makers of industrial electric trucks 
and commercial electric street vehicles, 
which lines will supplement those already 
manufactured by the company. It will 
continue the manufacture and sale of the 
complete line of each company at 101 
West Eighty-seventh street, Chicago, re- 
taining the present personnel with F. H. 
Tinsley in direct charge. 


Tue COMBUSTION ENGINEERING Com- 
PANY, Inc., 200 Madison avenue, New 
York, a newly organized company, on 
August 1 took over the properties of the 
International Combustion Engineering Cor- 
poration and affiliated companies recently 
sold by order of the Federal Court. The 
properties acquired include those of Com- 
bustion Engineering Corporation, Hedges- 
Walsh-Weidner Company, Coshocton Iron 
Company and Raymond Bros. Impact Pul- 
verizer Company. These properties will 
be operated under a single centralized 
management. The new company will con- 
tinue Combustion Engineering Corpora- 
tion’s complete line of fuel burning, steam 
generating and related equipment. The 
officers of the new organization are: Fred- 
eric A. Schaff, president; Joseph V. 
Santry, executive vice-president; Robert 
M. Gates, vice-president in charge of sales; 
Martens H. Isenberg, vice-president in 
charge of production; John Van Brunt, 
vice-president in charge of engineering; 
Harold H. Berry, treasurer; George W. 
Grove, secretary and assistant treasurer 
and George D. Ellis, comptroller. 


WILLIAM Craig WOLFE has been ap- 
pointed vice-president in charge of sales 
of the Reading Iron Company, Philadel- 
phia, Pa. Mr. Wolfe has a long experi- 
ence in the marketing of iron products. 


William Craig Wolfe 


During 1907 and 1908, he was with the 
Commercial Steel & Iron Company, Chi- 
cago, a brokerage company representing 
several mills. In the latter year he joined 
the Seneca Iron & Steel Company, Buffalo, 
N. Y., as a salesman, remaining with that 
company until 1919. He then was ap- 
pointed assistant to the president of the 
Standard Steel Tube Company, Toledo, 
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Ohio, and two years later became manager 
of sales for the Highland Iron & Steel 
Company. In 1928, he was appointed gen- 
eral manager remaining in that position 
until his recent appointment with the 
Reading Iron Company. Mr. Wolfe took 


‘a leading part in the organization of the 


Wrought Iron Manufacturers’ Association. 


Everett E. ApAMs, vice-president of the 
Union Pacific System, who has resigned 
to become vice-president of Pullman, Inc., 
in charge of a research department that 
will be especially concerned with the de- 
velopment of transportation equipment, has 
been in railway service for 28 years. He 
was born on September 12, 1881, at Water- 
town, Mass., and graduated from the Uni- 
versity of California in 1904. Mr. Adams 
first entered railway service on August 1, 
1905, as a mechanic on the Southern Pa- 
cific. Later he was transferred to the 
engineering department where he was en- 
gaged successively as an assistant engineer 
and as superintendent of the railroad’s pipe 
lines. From 1906 to 1913, Mr. Adams was 
assistant consulting engineer of the South- 


Everett E. Adams 


ern Pacific and the Union Pacific and, 
following the dissolution of the two sys- 
tems in the latter year, he was made con- 
sulting engineer of the Union Pacific Sys- 
tem at New York. During federal control 
of the railroads, Mr. Adams served as 
assistant director of capital expenditures 
of the United States Railroad Administra- 
tion, returning to the Union Pacific as 
consulting engineer on January 1, 1920. 
On March 1 of that year he was appointed 
assistant to the president in charge of pur- 
chases, engineering and standards, with 
headquarters at Omaha, Neb. He was 
appointed also vice-president on September 
1, 1929, and on August 11, 1932, his title 
was changed to vice-president in charge 
of purchasing, engineering and standards. 
On January 30, 1933, Mr. Adams was as- 
signed to the position of vice-president in 
charge of the research and study of ideas 
for improved passenger equipment, service 
and methods, and was relieved of his other 
duties. 


Obituary 
Henry Norman Corey, vice-president 
of the Corley-DeWolfe Company, Eliza- 
beth, N. J., died at his home in Elizabeth 
on August 15, at the age of 47 years. 
(Turn to next left-hand page) 
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The BOOSTER will save 
LOCOMOTIVE MAINTENANCE 


When purchasing new locomotives 
for any service, determine the power 
requirements for both high and low 
speeds, then meet these requirements 
with an engine having the minimum 
weight on drivers. Include The Loco- 
motive Booster as an integral part of 
the design. 

Compared with non-Boosterengines 
for the same requirements, there is a 
substantial saving in maintenance ex- 
pense as well as first cost. Actual 


results have shown savings in the main- 
tenance expense as high as $5,000.00 
per year per locomotive. 

In other instances, Booster engines 
of lighter weight have been substi- 
tuted for special services such as 
milk, express, etc., where high start- 
ing effort was necessary, resulting in 
a 20 cents per mile maintenance 
expense as compared with a 30 cents 
per mile on the engine which it super- 
seded—and the service was improved. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK CHICAGO MONTREAL 


Personal Mention 


General 


W. M. ENGLISH has been appointed act- 
ing superintendent of motive power of the 
Chicago, Indianapolis & Louisville, with 
headquarters at Lafayette, Ind., succeeding 
W. A. Callison, deceased. 


M. H. McGrywn, chief clerk in the fuel 
department of the Chicago, Rock Island 
& Pacific, has been promoted to fuel agent, 
with headquarters as before at Chicago, to 
succeed C. T. Winkless, deceased. 


W. W. Simpson, motor car supervisor 
on the west end of the Northern Pacific, 
with headquarters at Seattle, Wash., has 
been promoted to the position of motor 
car supervisor of the entire system, with 
headquarters at St. Paul, Minn. Mr. 
Simpson will take over some of the 
duties of C. E. Allen, assistant to the 
mechanical superintendent and motor car 
supervisor on the east end, who has re- 
tired. 


Master Mechanics and 
Road Foremen 


G. W. Ropertson, master mechanic of 
the Hinton division of the Chesapeake & 
Ohio, has had his jurisdiction extended to 
include the Clifton Forge division, and his 
headquarters have been moved to Clifton 
Forge, Va. 


H. J. McCracken, assistant master me- 
chanic on the Southern Pacific, with head- 
quarters at Sparks, Nev., has been pro- 
moted to master mechanic of the Sacra- 
mento division, with headquarters at Rose- 
ville, to succeed L. S. Pratt, retired. 


J. D. Davenport, general foreman of the 
Chesapeake & Ohio at Charlottesville, Va., 
has been promoted to the position of as- 
sistant master mechanic of the Hinton 
division, with headquarters at Hinton, W. 
Va. 


Marcom McCaskiLLt, who has been 
appointed master mechanic of the Colum- 
bus & Greenville, with headquarters at 
Columbus, Miss., was born on January 
14, 1875, at Starkville, Miss. He received 

* 


a high-school education and on November 
5, 1891, entered the service of the Rich- 
mond & Danville, now the Columbus & 
Greenville, as a machinist helper. From 
1892 to 1899 he was a locomotive fireman, 
on February 2 of the latter year being 
promoted to the position of locomotive 
engineer. He was appointed road fore- 
man of engines in January, 1930, and be- 
came master mechanic at Columbus on 


June 1, 1933. 


Shop and Enginehouse 


J. W. WititamMs has been appointed 
general foreman of the Chesapeake & 
Ohio, with headquarters at Charlottesville, 
Va. 


Purchasing and Stores 


J. L. Brown, acting purchasing agent 
of the Seaboard Air Line, has been ap- 
pointed purchasing agent, succeeding W. 
M. Portlock, retired. 


J. J. BENNETT, purchasing agent of the 
Illinois Central, has been appointed as- 
sistant purchasing agent to succeed L. C. 
Guernsy who has retired. 


O. A. DonaGAN has been appointed gen- 
eral storekeeper of the Main Central and 
the Portland Terminal Company, with 
headquarters at Boston, Mass. 


J. E. Mitts has been appointed store- 
keeper of the Portland Terminal at Rigby, 
Me. Mr. Mills will be responsible for 
ordering, receiving, custody and disburse- 
ments of maintenance of equipment ma- 
terials. 


H. P. RicHarpson has been appointed 
storekeeper of the Portland Terminal at 
Waterville, Me. Mr. Richardson will be 
responsible for ordering, receiving, custody 
and disbursing of maintenance of equip- 
ment materials. 


Obituary 


Owen D. Kinsey, formerly tool fore- 
man of the Illinois Central, supervisor of 
tools in the locomotive and car department 
of the Chicago, Milwaukee, St. Paul & 
Pacific and past-president of the American 
Railway Tool Foremen’s Association, died 
on July 14 in Harvey, I. 


* * 


M-50, the modern equipped, heavy locomotive repair shop of the Chicago & 
North Western at Chicago 
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Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Dvuronze.—Duronze high strength silicon 
bronzes are the subject of a 24-page book- 
let issued by the Bridgeport Brass Com- 
pany, Bridgeport, Conn. These bronzes are 
used for making corrosion-resisting bolts, 
nuts, machine and cap screws, U and J 
bolts, washers, and other products for the 
railroad, marine, automotive and other in- 
dustries. 


RAILWAY-CAR AIR-CONDITIONING EQUIP- 
MENT.—The Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, 
Pa., gives a detailed description of the ap- 
plication, construction and operation of its 
railway-car air-conditioning equipment in 
an illustrated 12-page booklet. A dia- 
grammatice view shows the location of 
equipment in a railway car. 


DarLertT Propucts.—The Dallett Com- 
pany, 165 W. Clearfield street, Phila- 
delphia, Pa., has issued the following 
bulletins: No. 1230, stone drills; No. 2330, 
air hose fittings; No. 2730, chipping ham- 
mers; No. 2931, metalworking chisels; No. 
3231, structural and plate workers’ tools ; 
No. 3231-A, recupping tool, and No. 2231, 
pneumatic hammers. A folder has also 
been issued on Dalbo steel hose couplings. 


Pırınc.—The Air Reduction Sales Com- 
pany, Lincoln building, New York, reviews 
in its 26-page booklet, “Piping Tailored 
To Fit,” the advantages of and economies 
effected by oxyacetylene welding in the 
piping field. The booklet is illustrated with 
photographs of typical installations and 
drawings showing proper methods of 
design set-up for welding pipe connections 
and contains an outline of up-to-date 
welding practice. 


MECHANICAL Russer Goons.—All-rubber 
tubing, rubber packing, chute linings, pump 
valves, rubber matting, rubber cements, 
and a wide variety of other rubber 
products are described and illustrated in 
“A Buyer’s Guide to Diamond Mechanical 
Rubber Goods” issued by the Diamond 
Rubber Company, Inc., Akron, Ohio. 
Standard stock sizes are listed and list 
prices given in this 24-page catalog. 


LUKENWELD CoNnstrucTION. — Luken- 
weld Construction—The Modern Method 
of Manufacturing Parts for Machinery 
and Equipment” is the title of Bulletin 
No. 2 issued by Lukenweld, Inc., Coates- 
ville, Pa. Among the features of this bul- 
letin are a forging hammer frame, built 
entirely by welding, that deflects less than 
twelve-thousandths of an inch under a 500- 
ton load; a welded steel frame for a horn- 
ing press-which weighs half a ton less than 
the frame it replaced; a Diesel engine 
crankcase assembly built in welded steel 
which is 250 Ib. lighter than a similar as- 
sembly of aluminum; etc. 
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Report of Road Tests 
of AB Freight Brake 


HE demonstration tests of the new AB freight 

brake equipment, developed by the Westinghouse 
Air Brake Company and the New York Air Brake Com- 
pany, were made by the American Railway Association 
on the Pennsylvania Railroad near Johnstown, Pa., 
starting on March 17, 1933, and being completed on 
April 11. This series of tests was made for the purpose 
of (1) checking the operation of the new AB equipment 
with the operation of the FC-3A equipment as developed 
during the A.R.A. tests on the Southern Pacific Lines 
in Oregon; (2) investigating the operation of the new 
AB equipment with trains containing both empty and 
loaded cars; (3) investigating the effect of the AB 
equipment when operated in trains composed both of 
AB and K equipments, and (4) determining whether the 
AB equipment would meet road conditions safely in 
service. 

The demonstration tests of the AB equipment were 
made on the Sang Hollow Extension Branch, Pittsburgh 
division, Pennsylvania Railroad, approximately five 
miles west of Johnstown. The test track was approxi- 
mately 13 miles in length. In the immediate section where 
the stops were made it contained curves which varied from 
57 min. to 2 deg. 17 min. All level-road tests, except 
the running release tests, were made in an easterly direc- 
tion on a slightly ascending grade of 0.28 per cent. The 
running release tests were made in the opposite direction 
from the stopping tests on a slightly descending grade 
varying from zero to 0.28 per cent. 

The grade tests were made in an easterly direction on 
the main line of the Pittsburgh division of the Pennsyl- 
vania between Gallitzin, Pa., and Altoona. The grade 
on this test track varies from between .98 per cent and 
2.46 per cent, averaging approximately 1.8 per cent, with 
curves varying from 1 deg. to 9 deg. 15 min. 

The schedule of tests may be divided into the follow- 
ing principal groups: 

1—Level-road tests with 150-empty-car train with all 
AB brake equipment. 

2—Level-road tests with 150-car train composed of 
mixed loaded and empty cars with all AB brake equip- 
ment. 

3—Level-road tests with 150-empty-car train com- 
posed of 100 type AB equipments and 50 type K equip- 
ments. 

4—Level road tests with 150 loaded cars with all AB 
equipments. 


A summary of the report of 
the results of the Pennsylvania 
tests, made by Harley A. John- 
son, director of research, to 


the Mechanical Division of the 
American Railway Association 


5—Grade tests with 100 loaded cars and also with 
150 empty cars, both equipped with all AB equipments. 

The level road tests in the final schedule of tests in- 
cluded service applications with both straight service and 
split full-service reductions, straightaway emergency 
tests, break-away emergency tests, emergency following 
service applications and running release tests. 

The cars used in the test train, which were equipped 
with the new AB freight-brake equipments, were new 
Pennsylvania X-29, 100,000-Ib. capacity box cars, except 
for car No. 1 and car No. 150, which were the Westing- 
house Air Brake Company’s dynamometer car, and a 
Pennsylvania cabin car, respectively. The new box cars 
in the test train were equipped with Waugh-Gould No. 
403 and National M-17 draft gears and also the type E 
couplers. The average weight of the empty cars was 
approximately 47,000 Ib. The average length of brake 
pipe per car was 49 ft. 3.5 in. The neutral length of the 
train (without slack bunched or stretched) from the trip 
at the locomotive cab to the rear end of the 150-car train 
was 6,766 ft. 

Instrument cars were spaced at 30-car intervals 
throughout the train. The Westinghouse dynamometer 
car was instrument car No. 1 and the Pennsylvania 
cabin was instrument car No. 150. Instrument cars Nos. 
30, 60, 90 and 120 were the same type of box car as 
used throughout the train. These instrument cars were 
each equipped with an automatic recording shock instru- 
ment, gages, telephone, stove and other conveniences for 
the use of the instrument-car operator and observers. 
Portable dynamometers were located between cars Nos. 
74 and 75, 124 and 125, and between 147 and 148 for 
measuring the forces at these points. : 

One hundred fifty of the new box cars having AB 
brake equipments were loaded with locomotive sand for 
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the loaded car train tests. The average gross weight of 
these cars was 82.6 tons per car when loaded, and the 
average braking ratio when loaded was 16.75 per cent, 
compared to 59.2 per cent when empty, based on 50-lb. 
cylinder pressure. In the 150-lcaded-car train tests there 
were actually 139 loaded cars braking as loads and 11 
instrument cars braking as empties. The Westinghouse 
dynamometer car located directly behind the locomotive 
was changed from an empty-car condition to a loaded- 
car condition by cutting out one of the two brake 
cylinders used in the empty-car tests. 

In the mixed-equipment tests when 50 standard K 
equipments were operated with 100 new AB equipments, 
box cars of the same type and capacity were withdrawn 
from regular service to make up the group of 50 
standard K equipments. Before placing these cars in the 
test train the cars were inspected, brake equipments 
cleaned and tested, brake levers checked and such ad- 
justments made that these cars would have the standard 
brake ratio of 60 per cent when empty. 

Two Pennsylvania locomotives of the I1S class were 
used in the demonstration tests. Locomotive No. 4565, 
which was used next to the train in all tests, was equip- 
ped with a type H-8 brake valve and a No. 8 distributing 
valve. Locomotive No. 4345, which was used as the 
lead engine in all tests requiring more than one engine, 
was equipped with a type H-6 brake valve and a No. 8 
distributing valve. Both locomotives were equipped with 
electric speedometers driven from the leading truck axle. 
The brake ratio of locomotive No. 4565 was 48.85 per 
cent, based on 50 Ib. brake-cylinder pressure with the 
tender half loaded with coal and water. 

Eighteen tests, consisting of 80 runs, were made with 
the 150-empty car train with the AB brake equipment. 
Seven of these tests consisted of service applications at 
various speeds to determine the speed from which maxi- 
mum shock occurs ; five tests consisted of emergency ap- 
plications at various speeds to determine the speed from 
which maximum shock occurs; one test consisted of 

Maximum Shocks Resulting During Stops from Various Speeds 
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Test No. 119—Brake valve in first service position until train stopped. 

Test No. 120—Split full-service reduction with brake valve in. first 
service position for 20 sec., then full-service reduction. i 

Test No. 121—10-lb. service reduction and lap. 

Test No. 10101—10-lb. service reduction and lap (FC-3A—Oregon tests). 
Fig. 1—Service-application stops with AB brake equip- 
ment and minimum leakage conditions—150 empty cars 
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emergency following service application at various 
speeds to determine the speed from which maximum 
shock occurs and one test consisted of an emergency 
application following a 20-lb. service reduction at 30 
m.p.h., and four tests consisted of running release tests 
to determine the conditions under which a 150-empty- 
car train with AB equipment can be released following 
a service application without stopping the train. 


Service-A pplication Stops—150 Empty Cars 


The seven tests in the service application group con- 
sisted of three tests under minimum leakage conditions 
and four tests with brake-pipe leakage sufficient to pro- 
duce a brake-pipe pressure gradient between the two ends 
of the train of approximately 10 Ib. Three tests were 
made under both leakage conditions as follows: 

1—Brake valve placed in first service position until 
the train stops. 

2—Brake valve placed in first service position for 20 
sec., followed by further service reduction to total 20 Ib. 

3—Ten-pound service reduction, then lap position. 

The seventh test consisted of making 20-Ib. straight 
service reductions at various speeds to determine the 
speed from which maximum shock occurs with brake- 
pipe leakage sufficient to give a 10-lb. gradient in brake- 
pipe pressure. 

Reference has been made to the use of first service 
position on the brake valve. This brake-valve movement 
consisted of placing the brake-valve handle in the old 
holding position, which resulted in the initiation of a 
minimum service reduction of approximately 7 Ib. fol- 
lowed by a gradual reduction in brake-pipe pressure to 
total 20 lb. in approximately 2 min. 

All service-application stops with AB equipment, ex- 
cept two, were made with maximum shocks of less than 
the tolerable limit of 2 in.* The two stops which re- 
sulted in shocks slightly in excess of 2 in. were with 
10-lb. and 20-lb. straight service reductions, with leakage 
sufficient to produce a 10-Ib. gradient in brake-pipe 
pressure. In general, the maximum shocks with the 
service applications occurred at speeds of 5 to 6 m.p.h. 

Curves showing the maximum shocks recorded and 
the stop distances at the various speeds under the several 
types of service applications are shown in Figs. 1 and 2. 
The results of the 10-Ib. service reduction test made with 
the FC-3A equipment (Oregon tests) have also been in- 
cluded with these curves so that a comparison could be 
made between the two equipments, even though these 
equipments were tested on different trains. These curves 
show that the stop distance was shorter with the FC-3A 
equipment than with the AB equipment. At a speed of 
20 m.p.h. the stop distance with a 10-Ib. service reduction 
and minimum leakage conditions was approximately 770 
ft. with the FC-3A equipment, compared to 890 ft. with 
the AB equipment. With brake-pipe leakage sufficient 
to produce a 10-lb. gradient the stop distance with a 10- 
Ib. service reduction from 20 m.p.h. was approximately 
760 ft. with the FC-3A equipment compared to 810 ft. 
with the AB equipment. The maximum shocks under 
these conditions were slightly higher for the FC-3A 
equipment than for the AB equipment, both being less 
than the tolerable limit of 2 in., except for the two trials 
mentioned in the preceding paragraph. 

The service propagation time (time in seconds from 
brake-valve movement to service position to the instant 
the one-hundred fiftieth car starts to apply) with the AB 
equipment with minimum-leakage conditions, averaged 
16.3 sec. in 18 trials, compared to 14.7 sec. and 113.5 sec. 


*A shock which produced a movement of 2 in. the shock-recording instru- 
ment generally approximated 500,000 lb. buff or jerk. In the Southern 
Pacific tests it was found that shocks of 3 in. generally bent the coupler 
shanks and otherwise damaged the cars. 
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Test No. 125—Brake valve in first service position until train stopped. 

Test No. 126—Split full-service reduction with brake valve in first 
service nate 20 sec., then full-service reduction. 

Test 127—10-Ib. service reduction and lap. 

Test No. 118—20-Ib. service reduction and la ap. 

Test No. 10120—10-Ib. service reduction and maintaining (FC-3A— 
Oregon tests). 


Fig. 2—Service application stops with AB brake equip- 
ment and a 10-lb. gradient in brake-pipe pressure—150 
empty cars 


with the FC-3A and K equipments, respectively, in the 
Oregon tests. The length of brake pipe in the AB 150- 
car train was 7,395 ft. compared to 6,412 ft. for the 
brake pipe of the FC-3A 150-car train in Oregon, or an 
increase in length of 15.3 per cent. With brake-pipe 
leakage sufficient to create a gradient in brake-pipe 
pressure of approximately 10 1b., the service propagation 
time of the AB equipment in 16 trials averaged 14.6 sec. 
compared to 12.3 sec. with the FC-3A equipment in the 
Oregon tests. 
Emergency Stops—150 Empty Cars 

Five tests in this group consisted of critical-speed 
tests to determine the speed from which maximum shock 
occurs. 

When the test train was turned over to the American 
Railway Association at Johnstown, March 17, 1933, as 
ready for test, the brake-cylinder card in the AB equip- 
ment was adjusted to produce a 7.2 sec. delay type of 
card in emergency application. This card is three-stage 
consisting of a 15-lb. inshot, followed by a 7.2-sec. delay 
period building up from 15 lb. to approximately 47 Ib. 
through a %.-in. orifice, and then followed by a rapid 
build-up of pressure through a %4-in. orifice to a maxi- 
mum of approximately 60 Ib. in 9.5 to 10 sec. This 
card has a faster rate of development of pressure in 
emergency than the 15-sec.-delay card, which was found 
by extensive research in the Oregon tests to be desirable 
for long-train operation, and also a faster rate of devel- 
opment of pressure than the FC-3 type card, which had 
approximately a 6.5-sec.-delay period and resulted in 
excessive shocks sufficient to cause derailment and dam- 
age in the Oregon tests. 

In making the previous statement it must be remem- 
bered that the shocks developed in a long freight train 
during emergency application do not depend solely upon 
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the rate of development of brake-cylinder pressure upon 
each individual car. The propagation time of the emer- 
gency action throughout the train is just as important 
a factor as the rate of build-up of cylinder pressure on 
each individual car. If the propagation time is lessened 
a more rapid build-up in cylinder pressure can be used 
without increasing the intensity of the shock, other con- 
ditions being the: same. The propagation time of the 
FC-3 equipment in the Oregon tests average 9.3 sec., 
while the propagation time in the AB tests at Johnstown 
averaged 8.5 sec. for the 150-car train. The three types 
of cards referred to are shown in graphical form in 
Fig. 3. 

The locomotive brake-cylinder cards, which were used 
with each type of car brake-cylinder card, are also shown 
on Fig. 3. The locomotive brake-cylinder card which is 
shown as used with the AB 15-sec.-delay car card, was 
also developed after extensive research in the Oregon 
tests and was found to be the most suitable for long- 
train operation, both with empty cars and with heavily- 
loaded trains. The locomotive card used with the /AB 
7.2-sec.-delay car card consisted of a continuous build-up 
at a rate to produce 50 Ib. in approximately 10 sec., but 
in the actual tests the pressure began to show on the 
gage at 2 sec., followed by a continuous build-up to 50 
Ib. in approximately 13 sec. The locomotive card used 
with the AB 15-sec.-delay car card consisted of a con- 
tinuous build-up to 30 Ib. in approximately 30 sec. In 
the actual tests pressure began to show on the locomotive 
gage at approximately 13 sec., building up to 33 1b. in 
approximately 30 sec. 
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Fig. 3—A comparison of the emergency brake-cylinder 
cards produced by the FC3 and the AB brake equipments 
and the emergency locomotive brake-cylinder cards used 


with them 

It was found in the Southern Pacific tests in Oregon 
that the curves showing the development of brake-cylin- 
der pressures do not show the true relationship between 
the retarding forces on the cars and the locomotive. 
Graphs were then prepared showing retarding forces of 
the cars and locomotive expressed in terms of per cent 
brake force instead of brake-cylinder pressure. These 
graphs are shown in Figs. 4 and 5. It is evident that 
the long heavily loaded train and not the long empty-car 
train governs the rate at which brake-cylinder pressure 
should be developed on the locomotive in emergency 
application, so that the locomotive will not retard too 
rapidly, causing differences in speed between the two 
ends of the train which result in heavy shocks with 
damage to equipment and lading. 

Five emergency application tests were made with the 
150-empty-car train with AB equipment. Two of the 
tests were straightaway emergency applications at vari- 
ous speeds to determine the speed from which the maxi- 
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mum shock occurs with both the 7.2-sec.-delay card and 
the 15-sec.-delay card under minimum leakage condi- 
tions. The maximum shock with the 7.2-sec.-delay card 
was 1.85 in., and with the 15-sec.-delay card, 1.69 in. 
The results of the same test with the FC-3A equipment 
in the Oregon tests showed a maximum shock of 1.44 
in. (jerk). Curves showing the maximum shocks and 
stop distances for the various speeds with the three 
equipments are shown in Fig. 6. 

The stop distance in emergency application was shorter 
with the AB 7.2-sec.-delay card than with the AB 15- 
sec.-delay card, or with the FC-3A equipment. The stop 
distance in emergency at 20 m.p.h. was 325 ft., with the 
AB 7.2-sec.-delay card compared with 455 ft. and 470 
ft. with the AB 15-sec.-delay card and the FC-3A equip- 
ment, respectively. 

The other three emergency application tests with the 
AB equipment consisted of determining the critical speed 
with brake-pipe leakage sufficient to produce a 10-Ib. 
gradient in brake-pipe pressure with the 15-sec.-delay 
card, with 90 Ib. brake-pipe pressure with the 15-sec.- 
delay card, and with break-away emergency application 
with the 7.2-sec.-delay card. The maximum shocks were 
1.77 in. at 5.2 m.p.h. with the 10-Ib. gradient in brake- 
pipe pressure, 0.86 in. at 5.08 m.p.h. with the 90-Ib. 
brake-pipe pressure, and 2.32 in. at 7.77 m.p.h. in the 
break-away emergency application test. 

The emergency propagation time of the AB equip- 
ment averaged 8.4 sec. in 17 trials with the 150-car train 
compared to 7.9 sec., and 10.1 sec. with the FC-3A and 
K equipments, respectively, in the Oregon tests. 

Emergency Following Service Applications 

Two tests were made with emergency application fol- 
lowing service application. One test consisted of deter- 
mining the critical speed with 8-lb. service reduction 
followed by emergency application at 20 sec. after the 
start of the service reduction with leakage sufficient to 
create a 10-lb. gradient in brake-pipe pressure. The 
brake-cylinder card of the AB equipment in emergency 
was the 7.2-sec.-delay type. The other test consisted 
of a single run with a 20-Ib. service reduction at 30 
m.p.h. followed by an emergency application 20'sec. after 
the start of the service reduction. The brake-cylinder 
card of the AB equipment in emergency was the 15-sec.- 
delay type. 

The maximum shock in the test in which the. emer- 
gency application followed the 8-lb. service reduction 
was 1.60 in. at a speed of 10.48 m.p.h. The maximum 
shock in the second test (one run only at 31.95 m.p.h.) 
when an emergency application was made following a 
20-Ib. service reduction was 1.23 in. Curves showing 
the maximum shocks with these tests as well as with a 
split full-service reduction and a straightaway emergency 
application, and the stop distances at the various speeds, 
are included in Fig. 7. The stop distance at 32 m.p.h. 
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was approximately 1,840 ft. with the split full-service 
reduction, approximately 1,440 ft. with the emergency 
application following the 20-lb. service reduction, and 
approximately 1,070 ft. in the straightaway emergency 
application. The brake-cylinder card was the 15-sec.- 
delay type in emergency in the last two tests. Expressed 
in per cent, the stop distance in emergency was 41.8 per 
cent shorter than the stop distance with the split full- 
service application and 25.7 per cent shorter than the 
stop distance with the emergency following service appli- 
cation. 


Running Release Tests 


Four tests consisting of seven runs were made with 
the AB equipment to determine the conditions under 
which the 150-empty-car train could be released follow- 
ing a service application and still keep the train moving. 
These tests were made on a slightly descending grade 
from zero to 0.28 per cent. 

The train was kept moving in only one trial when a 
service application was made at 28.4 m.p.h. by placing 
the brake-valve handle in first service position for 10 
sec. and then in lap position until the speed of the train 
reached 15 m.p.h. The brake-valve handle was then 
moved to full release position for 10 sec. and then to 


70 
ITT T T SSS 
60 HHH 


| | | | Z [toco-as-2.2Seccaral | | | | | 

#50 Ree ARR 
5 a TATT A 
wao | | | | TA | | | [ [tocoasissecan] LA | 
s (ITITI TTT DI] 
2 o TATT TT TITTI TIAA] 
5 terta K Tento OA ET 
y eo rom, T sea TPT T OO 
F SMETERS 

oH e et | | tf 


0 
02 4 © 8 10 [2 4 16 18 20 22 24 2% 2 30 32 34 36 38 40 
Time in Seconds 


Fig. 5—A comparison of the per cent brake force in 

emergency with the two types of AB brake-cylinder cards 

and the corresponding locomotive brake-cylinder cards— 

Minimum leakage =~ ld brake-pipe pressure—150 
oaded cars 


running position to release the brakes. The engineman 
gradually opened the throttle after the start of the 
release, the speed of the train decreasing to a minimum 
of 8.5 m.p.h. and then gradually increasing. The maxi- 
mum shock in the train during this test was 0.34 in. 

Another run made under the same conditions, except 
that the release was started at 20 m.p.h. instead of 15 
m.p.h., and that the throttle was kept closed during the 
service application and the release of brakes, resulted 
in the train stopping, although all instrument cars in 
the train were completely released at the time the train 
stopped. The maximum shock in this run was 1.06 in., 
occurring during the release operation. 


Mixed Empty and Load Tests 


Two groupings of loaded and empty cars were tested 
in the mixed empty and load tests. These consisted, 
first, of a train made up of 25 empties and 25 loads, 25 
empties, 25 loads and 50 empties in the order named, 
and, second, 25 loads, 25 empties, 25 loads and 75 emp- 
ties in the order named. The tests of both trains in- 
cluded stops from various speeds with 10-lb. service re- 
ductions with the minimum brake-pipe leakage, and both 
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10-Ib. and split full-service reductions with brake-pipe 
leakage sufficient to produce a 10-lb. gradient in brake- 
pipe pressure. The maximum shocks varied from less 
than .92 in. in the case of the second train, stopped by a 
10-Ib. service reduction with minimum leakage, to 1.45 
in, in the case of the 10-Ib. service reduction with the 10- 
Ib. gradient in brake-pipe pressure on the first train. 
Stopping distances at 20 m.p.h. were 950 ft. with a 10-Ib. 
brake-pipe pressure gradient, and 1,050 with the mini- 
mum brake-pipe leakage in the case of the first train. 
With the second train the distance was 960 ft. with the 
split full-service reduction, and 1,030 in the stop with a 
10-Ib. service reduction in both cases with the 10-Ib. 
gradient of brake-pipe pressure. The service propaga- 
tion time with the second arrangement of empties and 
loads averaged 17.6 sec. for the 150-car train (average 
of three trials). 


Maximum Shocks Resulting During Stops from Various Speeds 
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Fig. 6—Emergency application stops with AB equipment 
showing both 15-sec. and 7.2-sec.-delay cylinder cards— 
150 empty cars 


The emergency tests included stops with straight- 
away emergency applications at various speeds, with both 
the 15-sec.-delay and the 7.2-sec.-delay cards for both the 
first and second arrangements of empties and loads. In 
addition to these tests stops from break-away emergency 
applications were made with both types of car cards on 
the first train. In the case of the first train the maxi- 
mum shock recorded was 2.40 in. in the break-away 
emergency test with a 7.2-sec.-delay card as compared 
with .7 in. with the 15-sec.-delay card. With the second 
arrangement of empties and loads the maximum shock 
with the 7.2-sec.-delay card was a jerk of 2.23 in, in a 
stop from 25.56 m.p.h., which resulted in breaking a 
knuckle between cars Nos. 75 and 76. The dynamom- 
eter record on car No. 1 showed a squeeze of 70,000 
Ib. followed by a jerk of 350,000 Ib. (1.5 in.). The 
maximum shock with the 15-sec.-delay card was 1.62 in. 
at 25.57 m.p.h., the dynamometer record showing a 
squeeze of 8,000 Ib. followed by a jerk of 153,000 lb. 
(.47 in.), indicating a heavier reversal of slack with the 
7.2-sec.-delay card than with the longer delay. Stopping 
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distances from 20 m.p.h. in the straightaway tests with 
the 7.2-sec.-delay card were 400 ft. for the first train 
arrangement and 410 ft. for the second, and with the 
15-sec.-delay type card, 590 ft. for the first and: 580 ft. 
for the second train arrangement. The stopping 
distances in the break-away tests with the first train 
arrangement were 435 ft. in the case of the 7.2-sec.- 
delay card and 585-ft. in the case of the 15-sec.-delay 
type card. 


Mixed K and AB Equipments 


Four types of 150-car trains were tested, each with a 
different arrangement of K and AB brake equipments. 
These were: (1) 25 AB, 50 K and 75 AB; (2) 50 AB, 
50 K and 50 AB; (3) 100 AB and 50 K; (4) 50 AB, 
25 K, 50 AB and 25 K equipments. 

Service tests were made only on trains of the first and 
fourth arrangements. In the critical-speed tests of the 
first train the lowest maximum shock was recorded in 
the series using split full-service reductions with mini- 
mum brake-pipe leakage. This amounted to 1.06 in. 
in a stop from 7.83 m.p.h. The highest maximum shock 
was recorded in the series of stops with 10-lb. service 
reductions and a 10-lb. brake-pipe-pressure gradient, 
amounting to 2.11 in. in a stop from 6.67 m.p.h. In the 
first series mentioned the stopping distance from 20 
m.p.h. was 980 ft. and, in the second, 770 ft. All of the 
service tests of the train with the fourth arrangement 
of brake equipments were made from speeds of 18 
m.p.h. With a split full-service reduction and minimum 
brake-pipe leakage the stopping distance was 790 ft. 
With the same type of reduction, but with the 10-lb. 
brake-pipe-pressure gradient, the distance was 700 ft.; 
with a 10-Ib. brake-pipe reduction the distance was 690 
ft., and with a 20-lb. brake-pipe reduction, 635 ft., in 
both the latter cases leakage conditions being adjusted 
to the 10-lb. pressure gradient. The lowest maximum 
shock was the .92 in. in the 790-ft. stop, and the highest 
maximum shock was 1.55 in. in the 690-ft. stop. 

The arrangement of the K and AB equipments in the 
first three trains grouped the K equipments in one block 
of 50 cars. It was not possible to make emergency stops 
in the entire speed range with any of these three trains, 
due to the excessive shocks resulting from the very rapid 
and uncontrolled development of cylinder pressure in 
emergency on the K equipments. The fourth grouping 
was then tested to determine if, with a maximum number 
of 25 K equipments in one block, it was possible to make 
all of the stops within the entire speed range with both 
the 15-sec.-delay and 7.2-sec.-delay brake-cylinder cards. 

The emergency applications with both brake-cylinder 
cards were first tested with only a 100-empty-car train at 
approximately 18 m.p.h., then 10 additional cars were 
added in successive trials until the test train was built 
up to 150 cars. The maximum shock with each train 
in emergency application was greater for the 7.2-sec.- 
delay card than for the 15-sec.-delay card. For the 100- 
car train the maximum shocks were 1.82 in. with the 
former and 1.55 in., with the latter, respectively ; for the 
110-car train, 1.75 in. and 1.69 in.; for the 120-car train, 
2.12 in. and 1.83 in.; for the 130-car train 2.40 in. and 
1.86 in., and for the 140-car train, 2.75 and 2.04 in., 
respectively. 

Since the shocks with the 140-car train of mixed 
equipments did not exceed 3 in., the 150-car train was 
submitted to the critical-speed emergency test with both 
types of cards. The critical-speed zone with the 15-sec.- 
delay card was from 6 to 9 m.p.h., the maximum shock 
being 3.31 in. at 6 m.p.h. The critical-speed zone with 
the 7.2-sec.-delay card was from 5.93 to 16.53 m.p.h. 
with a maximum shock of 3.25 in. at 5.08 m.p.h. Only 
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two runs were made on the upper side of the critical 
speed zone with the 7.2-sec.-delay card; the first run at 
18.18 m.p.h. resulted in a buff of 705,000 Ib. on car No. 1 
dynamometer, and the second at 16.53 m.p.h. resulted 
in a buff of 860,000 Ib. It was not deemed advisable 
to search out the shocks in the zone from 5.93 to 16.53 
m.p.h. due to the rapid rate of increase in the buff as 
the speed decreased to 16.53 m.p.h. The shocks in gen- 
eral were greater with the 7.2-sec.-delay card than with 
the 15-sec.-delay card. 

The stop distance in emergency application was shorter 
with the 7.2-sec.-delay card than with the 15-sec.-delay 
card in the AB equipments. From a speed of 18 m.p.h. 
the stop distance was approximately 240 ft. for the 
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Test No. 120—Split full-service reduction—Brake valve in first service 
position for 20 sec., then full service. 

Test No. 113—8-1b. service reduction followed by emergency (7.2-sec. 
card) at 20 sec. 

Test No. 122—20-lb. service reduction followed by emergency (15-sec. 
card) at 20 sec. , : 

Test No. 123—Emergency application with 15-sec.-delay card. 


Fig. 7—A comparison of service application, emergency 

following service and emergency application tests with 

AB brake equipment and minimum leakage conditions— 
150 empty cars 


former and 320 ft. for the latter. The stop distance 
with a split full-service application with the same train 
at 18 m.p.h. was 790 ft., with minimum leakage, and 700 
ft. with the 10-lb. gradient in brake-pipe pressure. 

One emergency test was made at 9 m.p.h., with the 
fourth grouping of cars, with alternate K brakes cut 
out in the zone from car No. 51 to 75. Emergency 
quick action did not carry through to the rear end of 
the train, with a resulting shock of 4.10 in. and car No. 
148 knocked off center. 


AB Brakes on 150 Loaded Cars 


The two tests of the 150-loaded-car train consisted of 
critical-speed emergency applications with the 15-sec.- 
delay car brake-cylinder card and with two different 
types of brake-cylinder cards on the locomotive. In the 
first test the locomotive brake-cylinder card consisted 
of a 13-sec. delay followed by a continuous build-up in 
pressure at a rate which would produce 30-lb. pressure 
in approximately 30 sec., which was the card used in all 
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tests with the 15-sec.-delay car card. In the second test 
the locomotive brake-cylinder card consisted of a 4-sec. 
delay, followed by a continuous build-up in pressure at 
a rate which will produce 30 lb. pressure in approxi- 
mately 30 sec. 

This decrease in the delay or hold-back period of the 
locomotive brake-cylinder pressure build-up increased 
the maximum shock in emergency application from 1.17 
in. to 1.72 in., without materially decreasing the stop 
distance. The stop distance in emergency application 
from 20 m.p.h. was approximately 655 ft. with the 
FC-3A equipment, 700 ft. with the 4-sec.-delay locomo- 
tive card and 710 ft. with the 13-sec.-delay locomotive 
card. The maximum shock in emergency application 
with the FC-3A equipment was 0.8 in. 


Grade Tests 


Two grade tests were made with the AB brake equip- 
ment on the main line of the Pennsylvania between 
Johnstown and Altoona. The grade from the summit 
to. Altoona is approximately 12 miles in length and 
averages approximately 1.8 per cent, with a maximum 
of 2.46 per cent. The first test consisted of taking a 
train of 100 loaded cars weighing approximately 8,000 
tons, all with AB equipments, down the grade. The 
time-table restriction of the Pennsylvania on this grade 
is 7,200 tons and 125 cars, The train was handled 
satisfactorily even though the engineman delayed making 
the first automatic brake application until the’entire train 
was on the grade and then graduated on the brakes in 
steps with the speed reaching a maximum of 30 m.p.h., 
before it started to decrease. After the speed decreased 
to 13 m.p.h., the speed was kept within the range from 
13 to 19.5 m.p.h. The second grade test consisted of 
taking a train of 150 empty cars with all AB equipment 
down the same grade. The train was handled satis- 
factorily, the maximum speed variation being from 10 
to 19 m.p.h. There were practically no shocks in either 
run down the grade. 


General Conclusion 


In conclusion, it may be stated that the AB equipment 
would meet road conditions safely in service. During 
the Johnstown tests it was not necessary to make any 
adjustments or changes in the AB equipment on account 
of the equipment failing to function as intended. Dur- 
ing the 24 days of actual testing of the AB equipment 
there were no cases of undesired emergency application 
or failure to release. When the K equipment was mixed 
in the same train with the AB equipment the operation 
of the AB equipment improved the operation of the K 
equipment in both application and release. 


STRANGERS TO TRAIN TRAVEL.—While talking to newspaper 
reporters at Dallas, Tex., a few months ago,. George C. Smith, 
general traffic manager of the Missouri-Kansas-Texas, said that 
one of the reasons why the railway was running popular-price 
excursions was to educate young people to the comforts of 
train travel. At least 30 per cent of the present younger 
generation, he said, had never been on a train, and therefore 
accepted the discomforts of automobile and bus travel as a 
matter of course. The statement received wide publicity, and 
in the case of an instructor in a Texas college, it apparently 
aroused some skepticism. The instructor decided that she 
would check up on it. Accordingly, she put the question, “Have 
you ever ridden on a railroad train?”, to all the students at the 
college, with results which surprised her but not Mr. Smith. 
Replies were not received from the entire enrollment of the 
school, but of the replies which were received, 25.9 per cent 
answered the question in the negative. Mr. Smith’s estimate of 
the number of young people who are not train-conscious seems 
to have been borne out still further by the results of similar 
surveys made in two grade schools. In one, 70 per cent of the 
pupils had never ridden on a railroad train, while in the other, 
45 per cent had never had this experience. 
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Real Objective of the. 
Mechanical Department* 


T HE General Manager had received his higher edu- 

cation entirely in the “University of Hard Knocks.” 
Possessing a strong personality, he might have made fair 
progress, even if he had been content only to do things 
in the approved manner as he found them. He pre- 
ferred, however, to reason out the “why” of so doing, 
in the attempt to justify the prevailing methods and 
practices. Traditions meant little to him unless he could 
demonstrate their soundness. Incidentally, he came up 
through locomotive service and mechanical-operating 
supervisory positions. He was a careful reader of rail- 
road technical periodicals. 

“How can the mechanical department be of greater 
assistance to you in improving operation and strength- 
ening the position of the railroad?” I asked. 


Service to the Customer 


“In general,” he replied, “there are four principal 
departments in railroad operation—transportation, traf- 
fic, engineering and mechanical. The railroad has only 
two things to sell, passenger transportation and freight 
transportation. The difficulty is that the different de- 
partments in the organization are prone to think that they 
are ends in themselves. Take the mechanical depart- 
ment, for instance. It is not enough for an employee to 
do his job just well enough to get by and so that he 
will not be involved if an accident occurs. 

“The car inspector, as an example, is quite likely to 
feel that his job is done when he has seen that the car 
will operate safely over the next division. This is not 
sufficient by any means. The car may get over the 
division safely, but because of defects which the car 
inspector should have had corrected, it may be unneces- 
sarily delayed for repairs, or the lading may be dam- 
aged, although the car may have been subjected only to 
normal handling. In many instances the consignee is 
more disappointed when he receives a slightly damaged 
consignment than if he had not received it at all.” 

The General Manager proceeded to point out that the 
car inspector might religiously live up to all of the 
requirements of safety, and yet let cars get by possess- 
ing defects which might cause damage to the contents, 
or unnecessary delay to the shipment. 

“Can’t you check this up from the complaints you 
receive from the consignees?” I asked. 

“Not with any very great accuracy,” replied the Gen- 
eral Manager. “Most people hesitate to make com- 
plaints, probably largely because of the inconvenience 
involved in so doing. I doubt if we hear from one-tenth 
of those who would be justified in making complaints. 
What they will do, however, is to divert their shipments 
to some other road or some other type of transportation. 

“It seems to me,” continued the General Manager, 
“that the mistake is in the mechanical department em- 
ployees thinking that that department is an end in itself. 
It is not enough that the equipment be maintained in 
such condition as to operate safely, but it must be in 
such condition that the consignee will be pleased with 
the service which is rendered. The railroad must hold 
its business. If it loses out in this respect, of what use 
is the mechanical department, or any other department, 
for that matter? The great problem, as I see it, is to 

* The third of a series of interviews with officers of other departments 


commenting in a constructive way upon the possibilities of the mechanical 
department. 
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Constantly changing conditions 
necessitate every employee of 
every department continually 
thinking in terms of satisfac- 
tory service to the customer 


get every employee to realize the importance of doing 
his work in such a way as to please the customer. In 
this way only can the business be held and increased.” 


Passenger-Train Handling 


“Can you make your meaning more clear by giving 
me another illustration?” 

“Yes, quite decidedly,” he replied. “Many passenger 
engineers seem to think that their task is to get the train 
over the road on schedule, regardless of the comfort or 
convenience of the passenger. After all, the proper 
handling of a train is not just a job, but an art, in which 
a real craftsman can take great pride. It is all wrong 
to have the passengers receive unnecessary jolts because 
the engineer keeps his air on until his train comes to a 
dead stop. By using his air properly it is easily possible 
to stop the train in such a way that the passengers will 
hardly notice it. If the engineer will begin the release 
of the brakes before the train stops, the jolts to the pas- 
sengers caused by the surging of the car body on the 
trucks will be avoided and the slack thereby provided 
will enable the engineer to start the train without rough- 
ness or inconvenience to the passengers. This may all 
sound simple and old stuff to you, and yet the fact is that 
many engineers who have run on passenger trains for 
years take so little interest in handling the train to please 
the passenger and administer to his comfort, that they 
cheerfully go on without realizing that they are con- 
stantly irritating the travelers or are even driving busi- 
ness from the road. 


Concealed Damage to Freight 


“You can carry the same thing over into freight opera- 
tion,” continued the General Manager. “The engineer 
may get his train over the road on schedule time. He 
may even do this in spite of having a break-in-two. He 
feels that he has done his full duty if there is no delay 
in reaching the terminal. He may have handled the 
train so roughly, however, that there is more or less 
concealed damage to the lading. Because there can be 
no positive check on this and because he gets by without 
criticism, he may feel that he has performed his task 
satisfactorily. Those of us, however, who have to settle 
the loss and damage claims realize full well that the 
railroad not only loses financially from such handling, 
but that the consignee is irritated and disgusted, and 
frequently will go out of his way to hand his business 
over to some other agency.” 

“You have developed a strong fundamental philos- 
ophy,” I said, “which should be instilled into the mind 
of every employee. Can you sum it up in a simple 
illustration ?” 

“I can,” replied the General Manager, “but if you 
were to publish it, it might disclose my identity and I 
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do not want to hurt the feelings of any of my associates. 
After all, they are giving me fine co-operation and we 
are proud of the service we are giving the public. Let 
me attempt to sum it up, however, in this way. Too 
frequently we are slaves to rules or traditions. Condi- 
tions are more or less constantly changing and practices 
which were desirable and safe even a few years ago, 
may be clearly out of date now. It seems to me that, 


Welded Steel 


as I have already indicated, employees of every depart- 
ment should work not for the particular ends of that 
department, but to render such a high grade of trans- 
portation that our clients will be thoroughly well satis- 
fied and pleased. In doing this, however, we must 
constantly check up and reorient our thinking so that we 
can readily meet the changing conditions and new re- 
quirements.” 


Diesel Structures* 


NE of the factors which has prevented the Diesel 

engine from assuming its rightful place as an im- 
portant prime mover in transportation units has been 
its excessive weight. The transportation field, includ- 
ing marine and railroad work, has been definitely closed 
to the Diesel engine because of its usual specific weight 
ratio ranging from 40 to 250 pounds per hp. Many 
successful applications have included only the most prob- 
able ones. The possible and likely applications, such 
as main-line passenger and freight service on the rail- 
roads, have been untouched. 

A great deal of the weight involved in a Diesel 
engine is intimately connected with that part of the 
structure—the crankcase—which functions to connect 
the main gas load with its reaction point, the main 
bearings. The combination of high combustion pres- 
sures and large piston diameters results in loads of 
large magnitude. The strict requirement of structural 
rigidity, coupled with the fatigue nature of the load, 
demands that the usual cast material be worked at low 
stresses, which results in the excessive weight figures 
that are usual practice today. The tension nature of 
the load, imposed on a material that is not well suited 
to tension loading, results in a composite structure con- 
sisting of steel tie rods connecting the main bearings 
with the cylinder heads. These rods are in turn sur- 
rounded by a cast-iron structure which supplies the 
necessary rigidity for minimizing vertical deflection due 
to the gas loads and the horizontal components result- 
ing from the inertia loading of the crank pins and rods. 

The first step in the reduction of the weight of the 
usual arrangement naturally contemplates the use of 
steel instead of cast iron as the structural material. 
Steel, with a modulus of elasticity of 30,000,000 in con- 
trast to cast iron with a modulus of 12,000,000, can 
provide a structure of similar section working at the 
same stress as the old one, but with only 40 per cent 
of the deflection. Turning this another way, it means 
that the steel structure can be worked at two and one 
half times the stress of the cast-iron structure, and yet 
retain the same rigidity. Care must be taken in the 
application of this figure in actual design work, since 
only those areas which are axially loaded can be re- 
duced by any such amount. In the re-design of mem- 
bers subjected to bending, it is the moment of inertia 
of the section that is reduced by 40 per cent, and this 
new value is used in the re-design of the section. The 


*Abstract of a paper presented before the Oil and Gas Power Division, 
American Society ot Mechanical Engineers, Atlantic City, N. J., August 
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Welding makes available the 
high elastic modulus of steel 
for Diesel crankcases. This, 
with the flexibility of metal 
distribution which welding per- 
mits, has made it possible to 
build engines weighing less than 
10 Ib. per hp. 


other physical characteristic of steel which enables a 
lighter-weight construction is its higher endurance limit 
as a fatigue-resisting material. Steel’s higher ultimate 
strength is not a controlling factor since the engine 
must not break. Its higher yield point is of no ad- 
vantage because the structure is useless if a permanent 
set occurs. Its superior ductility is important only as 
an index to the cleanliness of the steel. It is, there- 
fore, obvious that the modulus of elasticity and en- 
durance limit of steel are the only two factors that 
permit reduction in the weight of a Diesel engine crank- 
case. 

Many attempts, accompanied by a few successful re- 
sults, have been made to execute the light-weight Diesel 
crankcase in cast steel. But here again is an inhibit- 
ing factor in that cast steel will not flow in sections 
as thin as cast iron. Thus, the limitations of this 
manufacturing method legislate against any appreciable 
weight reduction. 

The only alternative, then, is the use of rolled steel 
in the form of plates and shapes to build up the de- 
sired structure. To join the components, riveting is 
out of the question because the non-homogeneous and 
semi-rigid joints will not stand up under the severe 
service of the Diesel type of loading. In contrast, 
welding is eminently suited as the method of fabricat- 
ing the rolled steel crank case. 

Any questions that may be asked on the application 
of welding to Diesel engine crankcases center about two 
prime requisites, stiffness and endurance life, plus a 
secondary factor—corrosion-resistance—which affects 
only those marine installations where salt water is used 
as a cooling medium. 

Questions concerning structural rigidity are answered 
by the fact that steel is the stiffest commercial material 
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known to man. Further, the flexibility of the welding 
process enables the designer to use economical, efficient 
sections that have been impractical in other manufac- 
turing methods. Thus, the matter of requisite rigidity 
is controlled entirely by the designing department. The 
intelligent designer who will delve into the possibilities 
of welded steel construction will find that the flexibility 
of the process enables him to go further in exercising 
his ingenuity than any process he has ever used. The- 
oretically perfect distribution of the material is limited 
only by the designer’s ingenuity and those features of 
the old construction which are incapable of change. 
The problem of endurance life can be rather simply 
stated although the subject as a whole is somewhat in- 
volved. In handling the severe loading conditions en- 


countered in Diesel engine work over an equitable 
period of time, it is necessary to study thoroughly the 
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Fig. 1—S-N diagram for alloy steel used in the welded 
Diesel crankcase 


mechanism of fatigue failure. The essence of the 
matter is that the stress range through which the com- 
ponent materials can be repeatedly stressed indefinitely 
without causing failure must be known. The maximum 
stress in the structure, wherever it occurs, must be 
under the known safe value. A low average stress as 
usually calculated cannot possibly guarantee an indefi- 
nite service life. It is the maximum stress which 
governs. A point of maximum stress may lurk in a 
hidden corner with too sharp a radius. It may exist 
in the bottoms of small tool marks. It may be present 
at undercuts unconsciously made during the welding 
process. It may be found at any small blow-holes or 
porosity in the materials. In particular, in the welding 
process, points of maximum stress always exist around 
an improperly designed welded joint. In an otherwise 


Fig. 3—A welded crankcase with bearing grids - 


perfect design, satisfying the rigidity requirements for 
successful functioning of the engine, the only thing that 
will break the structure subjected to repeated load is 
the existence of a hidden, minute defect in contour which 
multiplies the average stress condition by a factor of 
five, six, or even more. Points of high local stress 
are evident only as fatigue failures. Such points of 
high stress occur over such small areas that they have 
no influence on rigidity. Ductility cannot operate to al- 
leviate a high stress condition as it does in statically- 
loaded structures, since this phenomenon requires a per- 
manent deformation which is inadmissible in a crankcase 
that must preserve main bearing alignment. 

Fig. 1 is a diagram depicting the repeated stress 
performance of an alloy steel which has been found 
most applicable to welded steel crankcases. It is an alloy 
steel of low carbon content and, therefore, well suited 
for welding. The curve shows it to have an endurance 
limit (as determined on a rotating-beam machine) of 
50,000 Ib. per sq. in., as contrasted with the equivalent 
value of 30,000 Ib. per sq. in. for ordinary mild steel 
plate. A definite limiting range of stress at which the 
material will function for an indefinitely large number 
of reversals has been proved to exist for all materials. 
If the engine is not to fail prematurely but is to serve 
indefinitely, the product of the average working stress 
and the stress concentration factors (always introduced 
during fabrication) must not exceed this safe stress 
range—50,000 Ib. per sq. in. in this case. 

Stress factors of almost any magnitude can exist in 
a structure. A round hole in a body of material will 
raise the stress in its locality by a factor of 2.7. A 


Fig. 2—A photo-elastic study of stress distribution—Left: 
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Fig. 4—Winton two-cycle Diesels with welded-steel 
structures 


round hole on the surface of a material will raise the 
stress three times. These factors are not serious since 
the demands of rigidity will call for average stresses 
which, when multiplied by these factors, will not con- 
stitute a source of worry. The serious type of stress 
concentrations, against which the designer must guard 
diligently, are those exemplified by sharp corners and 
re-entrant angles. Mathematically, the stress concen- 
tration factor which exists at a corner or re-entrant 
angle is inversely proportional to the radius of curva- 
ture of the corner. If it were practically possible to 
achieve a perfectly sharp corner, the stress theoretically 
would be infinite. 

While it is practically impossible to machine a corner 
with a zero radius, there are many types of welded 
joints in which the radius is nearer zero than can ever 
be approached by machining. Concentrations of this 
nature cannot be tolerated. The left illustration in Fig. 
2 illustrates, photo-elastically, the stress distribution 
around an all too common type of welded joint. When 
two plates are superficially welded together, either by 
two welds whose roots are not fused together or by 
fillet welds merely laid in the corners, there is an un- 
welded boundary on the interior of the joint. This 
crack is an integral part of the contour of the joint and 
has a tremendous influence on the stress distribution. 
This condition can be simulated elastically by cutting, 
from a piece of Bakelite, the contours of the joint, in- 
cluding the internal crack. This specimen, when loaded 
and viewed by polarized light, shows the stress dis- 
tribution that would exist around a similar welded 
joint. The concentrations which exist in the actual 
welded joint are even more severe. The saw blade 
used to cut the internal crack has a finite width, whereas 
the smallest dimension of the crack in the welded joint 
is practically zero, due to the tremendous contracting 
forces exerted by the cooling weld metal. Concen- 
trations of this nature in poorly designed welded joints 
have broken more welded structures than any other 
single cause. Such joints will function properly in 
statically loaded structures, since the high ductility of 
the weld metal can allow sufficient plastic deformation, 
under high load, to correct the contour. They are sui- 
cidal, however, where the structure is subjected to re- 
peated stress. 

Another type of notch effect which may occur in a 
welded structure, and is a typical example of the things 
a designer and fabricator must guard against, is shown 
in Fig. 2. The center and right illustrations are a 
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photo-elastic study contrasting the stress distribution 
around a concave weld fillet with the stress distribution 
around a weld fillet with a triangular cross section. 
The triangular fillet shows marked concentrations at 
the ends of the weld. The concave fillet shows an 
evenly graduated stress, with the maximum value prob- 
ably only two or three times that of the average stress. 
The concentration factor at the ends of the triangular 
weld can reach dangerous values. While the triangular- 
shaped weld fillet has more throat area and, therefore, 
a lower average stress, the maximum stress which exists 
is considerably higher than that around a concave fillet. 

Other points to be considered are the condition of 
the weld, the endurance value of the weld metal, and 
the damage to the base metal by the high temperature 
of the welding operation. Heat treatment after weld- 


ing is exceedingly important, not only to correct the 
damage occurring during welding, but also to remove 
the residual stresses which are locked up in the structure. 
There is direct evidence that residual stresses may reach 
30,000 Ib. per sq. in., which is nearly the yield point of 
If the structure is unfortunately 


ordinary material. 


Fig. 5—A main-frame member for a welded-steel 
crankcase 


loaded in the same direction as the residual stresses, 
there is no apparent strength. The other important 
phase of stress relief is that an unannealed welded 
structure will exhibit unseasoned properties worse than 
the greenest casting ever encountered. It will warp and 
twist on the planer and boring mill to a degree that will 
render the structure useless. It will not hold its shape 
over any period of time. Undercutting is quite com- 
mon with many electrodes in the hands of an inexperi- 
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enced welder. With an undercut and its attendant stress 
concentration occurring just at this damaged zone in 
the parent metal, failure under repeated stress is im- 
minent and certain. Other types of stress concentration 
occur in welded structures and must be eliminated. 

The general subject of corrosion resistance of the 
weldable materials can be amply covered by the state- 
ment that there are many weldable materials with re- 
markable resistance to salt water corrosion. The flexi- 
bility of the welding process enables incorporation of 
these materials in the structure, where they are neces- 
sary. The admirable record of wrought-iron hulls in 
salt water could be duplicated in the water jacket of 
a welded steel crankcase. The stainless steels, nickel- 
clad steel and other clad metals, are all possibilities. 
Two of the early welded engines were galvanized in 
the region of the water jackets and a two year record 
in salt water has shown them to be adequate. 

The early welded crankcases were of tie rod construc- 
tion, the welded steel case serving as a stabilizing medi- 
um for the tie rods. It is a common misconception that 
the tie rods take all the load. Tie rods, if they are 
screwed up and set properly by means of strain gages, 


Fig. 6—The built-up single-cylinder unit 


bring into play the rigidity of the crankcase. The 
material which is compressed when the rods are screwed 
up adds its flexural rigidity to the flexural rigidity of 
the rod. It is just as important in the case of tie rod 
construction to eliminate stress concentrations as it is 
in the case of an engine in which the gas load is carried 
entirely by a weld. The frame is subjected to the same 
alternations of stress whether the tie rods are in place 
or not. The only condition under which the frame can 
be entirely relieved of stress occurs with loose tie rods. 
The engine shown in Fig. 3 was built of low carbon 
welding quality steel with endurance values for an in- 
definitely repeated stress of 30,000 Ib. per sq. in. The 
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Fig. 7—A flame-cut main frame for a V-type crankcase 


weld metal used to join the components had an endur- 
ance limit of 28,000 1b. per sq. in. established by rotating 
beam test on all-weld metal specimens. It was then a 
matter of eliminating all undercuts, unfused welded 
joints, and surface discontinuities of any type, since it 
is easy, at an average stress of 5,000 Ib. per sq. in., to 
incorporate a stress factor of five or six, which would 
legislate against indefinite service life. The crankcases 
weigh about 5 lb. per hp. 

Fig. 4 shows an installation of the same general type 
of crankcase with the exception that the engine is two 
cycle and slight modifications were made in the case to 
take care of this feature. These engines form part of 
the Winton Engine Corporation’s exhibit at the Cen- 
tury of Progress at Chicago, and have been in continu- 
ous operation since the opening of the fair, supplying 
power and light to the entire General Motors Building 
there. This installation, including generator and sub- 
base, has a specific weight ratio of 39 Ib. per hp. The 
specific weight ratio of the engine itself is 20 1b. per hp. 

To eliminate still more weight in steel crankcases, the 
construction of a case was initiated, in which the gas 
and inertia loads were carried entirely by the welded 
structure. With the tie rod type of construction, much 
material is not working effectively, especially if the tie 
rods are not set properly. In a completely welded unit, 
better distribution of the stresses can be achieved be- 
cause of the monolithic construction. An experimental 
single-cylinder frame was built, embodying a main 
frame flame-cut from a plate of steel 2 in. thick. This 
model was subjected to strain-gage tests to determine 
the efficacy of the conception. Fig. 5 shows the main 
frame as cut out for the model test engine, and Fig. 
6 shows the built-up single cylinder unit. The main 
frame was joined by welding to the top deck, into which 
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Fig. 8—The partially built crankcase 


the cylinder-head studs were tapped. This frame showed 
satisfactory deflection and stress characteristics. 

An effective method of determining points of maxi- 
mum stress in a three-dimensional structure is to paint 
it with a varnish possessing a low modulus of elasticity 
and a low yield point. When a static load is applied to 
the structure, the varnish cracks at the point of maxi- 
mum stress while the structure is only lightly loaded. 
The varnish method shows points of maximum stress 
with a single application of a load and the load at which 
the varnish cracks correlates a wealth of information 
about stress factors and fatigue performance. It is 
needless to say that the varnish will first crack at those 
points where experience dictates a large radius. It will 
crack at the contours of an improper weld. It will 
crack at the root of an undercut. 

Based upon this experiment, construction was under- 
taken of a 1,000-hp. twin-six engine, in which the entire 


Fig. 9—Further progress in the crankcase construction 


Railway Mechanical Engineer 


356 


gas load was carried by the welds. Fig. 7 shows the 
type of flame-cut main frame which was used. This 
frame transmits the gas load of one bank of cylinders 
past the gas load of the other bank of cylinders, and 
into the main bearings. The minimum weight design is 
one in which the material is loaded in straight tension. 
The flexibility of flame-cut steel plate in meeting this ideal 
condition is well illustrated by this frame member. The 
stub ends of the frame could not be run through to the 
top deck because the stagger of the connecting rods 
produced a 3-in. offset in each cylinder with respect to 
the cylinder in the other bank, which necessitated the 
use of a transition joint. Since the transition joint had 
a peculiar shape, more experimental work was done to 
determine an efficient design for the joint before pro- 
ceeding with the engine. The experimental joint sim- 
ulated the condition in the engine where the joint car- 
ries an impact load of 19,000 Ib. The joint fractured 
outside the weld, through the plate, at a load of 212,000 
lb. Tensile tests of such joints in conjunction with a 
coat of brittle varnish are very instructive. 

Fig. 8 shows the crankcase partly finished. The top 
deck was welded to the transition plate with a single 
butt weld running the entire length of the engine on 
each side. The gas load of each cylinder is then carried 
through the butt weld at the top deck, and through the 
two transition joints to the main bearings. In the con- 
dition shown in Fig. 8, each weld, including the transi- 
tion joints, was radiographed by means of radium to 
discover any imperfections, unfused joints or porosity 
that might have existed. The crankcase was also thor- 


Fig. 10—The main bearing caps and oil pan 


oughly inspected for undercuts and surface discontinu- 
ities. In the construction of two of these crankcases, it 
was not necessary to chip and re-weld any of the joints. 

Fig. 9 shows a further stage in the progress of the 
crankcase. The inner deck which carries the lower end 
of the cylinder liner is in place. The side plates and 
stiffening ribs have been added. The hand holes pro- 
viding access to the connecting rod caps and the hand 
holes for inspecting the piston rings have been flanged 
in the side plate itself. In welded steel construction, 
there is a tendency to use thin sections because of the 
strength of the material. It is necessary to guard 
against unsupported areas of any magnitude in thin 
material when the mechanism is one which may set such 
areas in resonant vibration. The flued hand holes 
stiffen the thin plates admirably against this phenom- 
enon. Fig. 10 shows the main bearing caps and oil pan. 
The main bearing girders are flame-cut from 4-in. steel 
plate. The oil pan was constructed as shown to pro- 
vide a tie for the bottom legs of the main frame mem- 
bers. Fig. 11 shows the completed crankcase as it left 
the weld shop. This shows the crankcase mounted on 
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the oil pan to illustrate the manner in which the oil 
pan forms the bottom tie for the complete case. 
Built in the high-strength, welding quality alloy steel, 


d 


es 
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Fig. 11—The completed crankcase and oil pan 
this crankcase has a weight of about 2.6 lb. per horse- 


power. The entire engine weighs less than 10 lb. per 
horsepower running on the test block. Calculated from 


Ratios of 


the indicator card, each weld in this structure is sub- 
jected to an impact load of 38,000 Ib. occurring twelve 
times each second. Referring to Fig. 1, the recently 
completed 300-hour full load run indicates that the 
frame has been subjected to a number of cycles of 
stress far beyond that necessary to establish the fact 
that the stress concentrations which undoubtedly exist 
in the frame are not large enough to raise the average 
stress above the endurance limit for the alloy steel from 
which the frame is made. 

Welded steel crankcases of the types discussed enable 
the engine builder to offer to the user of mobile prime 
movers a light-weight, highly efficient and powerful unit, 
embodying all the advantages of the Diesel principle. 
Winton Engine Corporation, Cleveland, Ohio, with 
which it has been a privilege to work in this develop- 
ment, can offer today an engine-generator unit supply- 
ing 750 kw. of electrical energy which, including all 
auxiliaries, will weigh 30 lb. per hp. Railroad vision 
has enabled immediate application of this notable prime 
mover to main-line service. Under construction today 
is a welded steel engine structure which will be used 
in the power unit of the Union Pacific System’s 110- 
mile per hour high speed passenger train. The Chi- 
cago, Burlington & Quincy’s high speed passenger train 
will have, as its motive power, a 600-hp. Diesel engine 
of welded-steel construction. 


Modern Locomotives* 


T the 1932 annual meeting of the American Society 

of Mechanical Engineers A. I. Lipetz, consulting 
engineer, American Locomotive Company, presented at a 
session of the Railroad Division a paper on Horsepower 
and Tractive Force of Steam Locomotives (Locomotive 
Ratios). The author reviewed the work of Cole and 
others and checked their calculations against available 
test-plant and road-test data and developed constants 
for a new and easily applied method based on boiler 
evaporation and a factor depending on the number of 
revolutions of the driving wheels for use in connection 
with modern locomotives. An abstract of Mr. Lipetz’ 
paper appeared in two parts in the March and April, 
1933, issues of the Railway Mechanical Engineer. In 
view of the wide interest in this subject this article 
embraces a presentation of the abstracts of several dis- 
cussions of the original paper together with an abstract 
of the author’s closure in which many of the questions 
raised are replied to or answered. 


Discussion 


R. Eksergian (Engineering Department, E. I. du Pont de 
Nemours, Inc., Wilmington, Del.)—The author has pointed out 
the many difficulties in predicting accurately locomotive tractive 
force and horsepower characteristics, such as on the cylinder 
side of estimating and allowing for cylinder condensation and 
wiredrawing against speed, and on the boiler side the difficulties 
of estimating evaporation and likewise its variation with speed. 
His recommended method for the calculation of horsepower and 


* Mr. Lipetz’ paper ‘Horsepower and Tractive Effort of Steam Loco- 
motives (Locomotive Ratios),” the several discussions and the author’s 
closure appeared in full in the Transactions of the American Society, of 
Mechanical Engineers, Railroad Division, Vol. 55, No. 9, Paper RR-55-2 
pages 5 to 42 inclusive. The abstract presented here does not include the 
discussion contributed by H. Vincent, formerly chief consulting engi- 
neer, Franklin Railway Supply Co., nor that part of the author’s closure 
relating thereto. The methods proposed by Mr. Vincent in his discussion 
will be the subject of an article which will appear in an early issue. 
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A summary of questions raised 
in connection with A. I. Lipetz’ 
revised methods of easily ap- 
plied coefficients for use with 
modern locomotives and the 
author’s comments and replies 


tractive force against speed is unquestionably rational and prob- 
ably the best approximation in a preliminary analysis. For es- 
timating the evaporation the Cole method has been retained, 
with a correction coefficient as a function of the speed. 

In the application of the author’s method we are immediately 
confronted with allowances that must be made for variations 
in boiler proportions and for different types of locomotives. 
These variations become sufficient to question the need of the 
Cole evaporation figure. This does not mean that the data 
supplied by Cole on evaporative yields for firebox and particu- 
larly for tubes of different lengths are not of extreme value 
in aiding in the calculations of the correct evaporation of a 
boiler, but such data became modified, with large grates, com- 
bustion chambers, etc., so that the data are perhaps antiquated 
except for a guide in a first approximation to modern power. 
The author himself has seen the necessity of this in his cor- 
rection coefficient £. i 

The author has pointed out that the analytical method of es- 
timating performance becomes extremely involved due to allow- 
ance for cylinder cooling, wiredrawing, etc., and on the boiler 
draft considerations, and the effect of grate, firebox, and other 
proportions on the evaporative yield. 

rge Armstrong (Consulting Mechanical Engineer, 
Ridgewood, N. J.).—The Pennsylvania test-plant experience for 
the locomotives used by the author represents boiler output at 
the time deemed capacity, with front-end design generally su- 
perior to most in use at that time. Subsequent improvements 
in front-end design have given much greater maximum capa- 
city output. This naturally affects the engine or tractive-force 
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output of the locomotive, and developments for improvement 
in draft conditions and back-pressure reduction have in more 
than one instance resulted in 200 to 250 hp. increased output, 
due to greater boiler capacity. The great value of front-end 
improvement lies in the ability to support more efficiently high 
combustion rates, with consequent increase in available steam 
for engine output. 

Evaporations as high as 10 Ib. of water per sq. ft. of equiva- 
lent heating surface have been attained in road operation. On 
such a basis the New York Central J-1, cited by the author, 
should be capable of delivering around 78,000 lb. of steam per 
hour, instead of the 54,600 Ib. which would materially influence 
tractive force and horsepower output. Experience with im- 
proved draft appliances on locomotives with boiler characteris- 
tics similar to this one indicates that this expectation is not 
unreasonable. The author has recognized this to some degree 
by placing “the peak point only 20 percent above the Cole 


gure. 

W. F. Kiesel, Jr. (Mechanical Engineer, Pennsylvania)—The 
stated object of the paper is to establish a method of figures 
for calculation of indicated tractive-force as a function of speed. 
Throughout the paper references are made to the difficulties 
of establishing accurate formulas applicable to various types 
and variations of locomotives and detail equipment, establishing 
the need of adopting empirical data. 

The author points out that Cole’s ratios are no longer ap- 
plicable to modern locomotives and submits his method of cor- 
rections necessary to make the Cole formulas more closely con- 
form to modern power results. 

The question of first importance is “How much steam can 
any given locomotive make available for use in the cylinders?” 
The author is rather vague on this point. He calls attention 
to boiler tractive force as distinguished from rated tractive force. 
The latter is dependent on boiler pressure and proportions of 
cylinders and drivers, and its calculation has been standardized 
by a simple formula. The designer is mainly interested in 
maximum boiler tractive force, which is dependent on maximum 
evaporation possibilities of the boiler. Conventional fire-tube 
boilers, with staybolted firebox, vary little in important pro- 
portions. 

It is not far wrong to assume that the evaporation per square 
foot of combustion-space heating surface, compared with that of 
the flues and superheater (with flue sheets spaced about 20 ft. 
apart) is 6 to 1. Assuming that equivalent heating surface is 
the sum of superheater, flue, and six times the combustion-space 
heating surfaces (steam and water side), it has been developed 
from tests that the exaporation limit to date is closely 11% 1b. 
per hour per sq. ft. of equivalent heating surface, which per- 
mits the empirical assumption that the steam available for use 
in cylinders may be as high as 10 lb. per hour for each sq. 
ft. of equivalent heating surface, for the whole range of boiler 
tractive force. When test results of a locomotive fall materi- 
ally short of this it is advisable to make an investigation to de- 
termine reasons for the shortage. 

The second phase of this problem is to determine the results 
in cylinder tractive force of the use of various amounts of steam 
in the cylinders up to the available limit. The author determines 
drawbar horsepower, but it would seem preferable to find the 
cylinder tractive force and subtract engine and tender resistance, 
the result being drawbar pull at rear of tender. Piston speed, 
or crank speed, suggested in the paper, can be used, but the 
writer prefers to use speed V in miles per hour, because that value 
is more generally used. He also prefers to determine cylinder 
tractive force T which can readily be transformed to indicate 
horsepower, if that figure is desired. 

Assume: 

Initial pressure P = 10 1b. less than boiler pressure 
Engine constant C = d2S/D 
Steam constant M = 3W/110w 

d = cylinder diameter, in. 

S = piston stroke, in. 

D = driver diameter, in. 

W = amount of steam used, per hr. 

w = average weight of steam per cu. ft. at 

100 deg. superheat and pressure P 

Since modern locomotives, with few exceptions, use boiler 
pressures between 200 and 300 Ib. per sq. in., the steam constant 
M may be written M = xW, the values of x being 


Boiler pressure.......... 200 225 250 275 300 
Coefficient 4#............ 0.0716 0.0643 0.0571 0.0532 0.0493 


Having determined P, C and M, the formula for tractive force 
becomes 2PM 


T = —— 

(M/C+V) 
The writer submits that this formula in use for the last 20 
years, though to a certain extent empirical, is based on a rational 
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theory, gives fairly close results and permits deriving more in- 
formation to determine preferential locomotive designs with less 
effort than by the use of modified Cole ratios. 


Capacity versus Maximum Performance 


G. T. Wilson (General Equipment Inspector, Motive Power, 
New York Central Lines, New York).—The writer thoroughly 
appreciates the fact that the results as obtained are subject to 
a factor of correction where the performance of the locomotive 
to which it is applied varies to an appreciable extent from the 
average results upon which the method of calculation is based. 

The application of this boiler-performance calculating method 
to two of the most modern types of New York Central locomo- 
tives—the J-1, 4-6-4, and L-2, 4-8-2—indicates that the results 
as shown for tractive force and indicated horsepower in respect 
to speed are not representative of capacity rating for these loco- 
motives as shown from dynamometer road tests. 

It is the practice of the New York Central to rate a locomotive 
on capacity test results represented by the drawbar pull-speed 
curve for the respective locomotive or class. The capacity test 
results represent the maximum sustained drawbar pull and horse- 
power for all speeds for the respective class of locomotive as 
governed by the existing boiler ratios, drafting arrangement, 
valve setting, and cylinder characteristics. 

For the past 20 years the capacity results have been used for 
tonnage rating with success. In the last few years we have 
made it possible by means of a device applied to the locomotive 
to provide the engineman with a visible indication of cut-off 
correlated to speed so that with full-open throttle the engineman 
may select a cut-off to produce maximum drawbar pull for that 
incidental speed. The cut-off indication of this device is based 
upon the capacity tests results for that class of locomotive to 
which it is applied. The incidental cut-off in terms of speed 
corresponds to the cut-off used when maximum sustained capacity 
was developed during dynamometer road tests. 

Experience has proved that we may duplicate in everyday 
performance the actual capacity test results by selection of the 
same incidental cut-off as used to develop the drawbar-pull-speed 
curve. 

Based upon our observations from dynamometer tests and aver- 
age everyday operation we do not believe that the results for 
tractive force and horsepower for a modern design of locomotive 
may be consistently based upon average performance tests as 
representative for the tractive force and power of the loco- 
motive. We contend that the capacity performance of a loco- 
motive is representative of the true characteristics of the boiler 
and engine because such results eliminate the human variable, 
common in performance results, and show the true performance 
as governed by the design of the boiler, feedwater heater, super- 
heater, drafting arrangement, and steam distribution to cylinders. 

A. Giesl-Gieslingen (New York).—The writer would like to 
comment on Mr. Wilson’s remarks dealing with locomotive 
“capacity,” versus “maximum performance.” Certainly a rail- 
road is interested in the utmost limit of capacity of a locomotive, 
since it is of importance on frequent occasions. However, this 
limit is subject to many influences, the most imponderable of 
which is probably the boiler capacity as it is governed by the 
accidental quality of the coal and the ability of the fireman. 
These latter influences are, of course, always felt, whether the 
engine is working light or hard, but for every locomotive there 
is a reasonable maximum of performance which can safely be 
developed, whoever may handle it and whatever conditions may 
be, and this is what the author primarily determines. The boiler 
is then called upon to work only at a conservative rate. 


Determination of Horsepower 


Ching Pong Pei (Champaign, I11.)—It is correctly stated in 
the paper that no one formula can express the tractive force 
of all locomotives. It is equally difficult to express all the 
factors affecting the development of the tractive force of the 
locomotive under the varying operating conditions in any single, 
simple formula or equation. Such being the case, in the formu- 
lation of any one simple equation for the tractive force of all 
locomotives one is forced to make a choice in the selection of 
the more important items and the elimination of the lesser ones. 

The author, in arriving at a basis upon which his suggested 
method of calculation is constructed, used the most direct method 
of first determining the horsepower output of the locomotive and 
then obtaining the tractive force from the well-known equation 
P = (T X V)—375 or T = (P X 375) /V. 

The horsepower output of the locomotive is to be determined 
by the direct method of dividing the total boiler evaporation 
by the steam consumption of the locomotive cylinders and the 
auxiliary devices. The relation between the horsepower and the 
tractive force of the locomotive as defined by the latter equa- 
tion is mathematically exact. Hence the whole problem is re- 
duced to the determination of horsepower which entails only 
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two factors—the total boiler evaporation and the total steam 
consumption. 


The justification of correlating the boiler evaporation with 


the rotative speed of the locomotive, as expressed by the form- 
ula E = PEc is, as the writer sees it, premised on these as- 
sumptions : 

1. The Cole evaporation figures E as derived from the per- 
formance of the locomotives of the pre-war period still hold 

on modern locomotives. 

2. The draft efficiency is uniform on all locomotives, being 
only a function of the amount of steam passing through the 
exhaust nozzle, which implies that the same amount of steam 
is exhausted from the cylinders at a certain rotative speed of 
all locomotives. 

3. The firing rate in the firebox and the boiler efficiency are 
each only a function of the draft produced in the front end. 

There is no way to prove or disprove the validity of the first 
assumption, since no mention has ever been made about the fir- 
ing rate in connection with the Cole evaporation figures. Like- 
wise, the author avoided specifically stating the firing rate or 
the boiler efficiency at which the evaporation figures were de- 
rived. There is no doubt that at some firing rate an evapora- 
tion figure as shown by the Cole figure can be obtained. It is 
equally true at some other firing rates that the evaporation rate 
can be either higher or lower than the Cole figures. In the 
derivation of boiler-evaporation figures the author stated that the 
Cole evaporation figures still hold good on modern locomotives. 
Whatever significance may be attached to the Cole evaporation 
figures, it is clear from the foregoing statement, according to 
the author, that there has been no material improvement in the 
locomotive boiler performance, with the exception of the increase 
in boiler capacity made possible by the addition of feedwater 
heater, during the last Pe or 20 years. Does this not offer a 
challenge to the railroad mechanical department in general and 
the locomotive designer in particular? 

It is rather difficult to subscribe to the second assumption in 
that the same amount of steam is always exhausted from the 
cylinders at a certain rotative speed of the locomotive. This 
would be true only when the locomotive is operated with a 
definite and exacting relationship between the cut-off and the ro- 
tative speed. In a general way, the locomotive is operated with 
longer cut-offs at low speed and with shorter cut-offs at high 
speeds, and this is as far as the relation between the cut-off and 
the rotative speed goes. Hence, this assumption cannot hold 
true for any one locomotive, let alone for all locomotives. 

The steam consumption of the locomotive cylinders is natur- 
ally mainly a function of the percentage of cut-off at which 
the engine is operated. It is also a function of the pressure 
and the temperature of the steam, both at the steam chest and 
at the point of cut-off. Test results of locomotives on testing 
plants seem to indicate that there is always a narrow range of 
cut-offs to be operated with a certain rotative speed, the com- 
bination of which results in the minimum steam consumption, 
other conditions remaining unchanged. On the other hand, if 
we were interested only in the maximum capacity of the loco- 
motive it may be operated with a much longer cut-off than that 
at which the minimum steam consumption is obtained, limited 
only by the capacity of the boiler to supply steam. At any 
stated boiler capacity, which is mainly a function of the amount 
of fuel burned, the locomotive can be operated with a number 
of different cut-offs at one rotative speed, in which case the 
locomotive would develop different values of tractive force, ac- 
cording to the cut-off, at the same rotative speed. It is, there- 
fore, not sufficient merely to correlate the tractive force and 
speed, as represented by the ordinary tractive-force-speed curves, 
without specifying the manner in which the particular tractive 
force figure is obtained. 

It is not possible to express the tractive force of a locomotive 
by any single, simple formula, however desirable it may be, and 
it is also almost meaningless merely to state that the locomotive 
would develop so many pounds of tractive force at a certain 
speed without specific qualifications. In view of these difficul- 
ties, would it not be more logical to present the locomotive trac- 
tive-force data in the form of a series of tractive-force-speed 
curves, each one representing a certain firing rate-and each 
point on a curve representing the tractive force obtained with 
the most suitable cut-off at the corresponding rotative speed? 


The Question of Superheat 


John E. Muhlfeld (Consulting Engineer, New York).—Con- 
cerning the author’s proposed modernization of the Cole ratios 
for the purpose of meeting present-day requirements, the writer 
questions the differentiation based on the so-called types E and 
A superheaters. In his conclusion the author states: “The 
object of this paper is to suggest a simple method for figuring 
horsepower and tractive force for modern locomotives. To this 
class belong locomotives with type E superheaters, feedwater 
heaters and valve motions with about 8% in. of valve travel. 
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This presupposes that the superheater heating surface assures 
sufficient superheat, which in locomotives with the type E super- 
heater is about 250 deg. F. * * * For locomotives of older de- 
sign, with type A superheaters, new constants could be worked 
out similar to those given in the paper, but it is suggested that 
for these latter locomotives the Cole formula should be used.’ 

Any number of modern steam locomotives equipped with type 
E superheaters, with from 200 to 250 Ib. boiler pressure, are 
not averaging superheated steam of over 600 deg. F., or much 
over 200 deg. of superheat, when working steam. This per- 
formance can be duplicated by many of the older locomotives 
originally constructed without superheaters, but which since have 
been equipped with type A superheaters, and, with 200 Ib. boiler 
pressure, can raise total steam temperatures of from 700 to 750 
deg., and average from 600 to 650 deg. F., thereby producing as 
high as 350 deg. superheat as a maximum and from 200 to 250 
deg. F. as an average. . 

The particular feature of the type E superheater has been its 
increased superheating surface which reflects favorably on the 
boiler capacity and, in combination with the higher velocity 
draft, has been set up as the principal advantage over the type 
A. However, as compared with the type A the type E has 
many operating disadvantages owing to the overheating, swell- 
ing and burning out of the torpedo type of forged return bend; 
the more restricted gas area through the superheater flues; the 
stopping up with cinders, ash, soot and other foreign matter of 
superheater flues resulting in stuck units; the increased gas ve- 
locities through the superheater flues tending to cut out crown- 
sheet staybolt heads and the beads on the firebox end of the 
flues, and to a more rapid cutting action of the cinders against 
the return bends and the element necks, necessitating application 
of innumerable shields to these parts to prevent such action. All 
of these conditions mean increased maintenance troubles and ex- 
pense and of operating inefficiencies and failures which do not 
obtain with the type A superheaters. = vA 

Summing the locomotive superheater situation, it is the writer s 
opinion that the author’s method of calculating tractive force 
should be used on locomotives having 100 per cent or larger 
boilers, modern long-travel valve gear, and a sufficient degree 
of superheat, whether equipped with a type E or a type A 
superheater. hes 3 

With respect to high superheat temperatures, it is questionable 
as to the practical advantage or economy in superheating steam 
to higher temperatures than what is required for minimum cyl- 
inder condensation, in view of the useful heat that will be ex- 
hausted to the atmosphere. To produce 70,000 Ib. tractive force 
in a single-expansion-cylinder locomotive carrying 200 Ib. pres- 
sure, with 63 in. driving wheels, would require the admission of 
live steam into two 28% in. diameter by 32 in. stroke high-pres- 
sure cylinders. At 250 Ib. pressure the diameter of the cylinders 
would be obout 23% in. If 500 lb. pressure is used in combina- 
tion with single-expansion cylinders, it would only be necessary 
to put live steam into two 18 in. diameter by 32 in. cylinders, 
with 63 in. diameter driving wheels, in order to develop 70,000 
lb. tractive force and, in which case, with the conventional 
amount of superheat, from 75 to 100 deg. of superheat would 
be wasted in the exhaust steam. ; 

By increasing the conventional 200 to 250 Ib. boiler pressure, 
assuming 200 deg. F. superheat as a constant, regardless of the 
pressure, it has been shown that only 28.5 additional B.t.u. are 
reauired to produce steam at 500 Ib. as compared with 200 Ib. 

The author has contributed valuable information concerning 
calculations for designing modern steam locomotives which will 
be of great benefit to railroad engineers and locomotive builders. 
At the same time practical operating and maintenance factors 
should not be overlooked. These can only be determined by 
dynamometer-car tests and the data can be scientifically utilized 
to develop empirical formulas. 


Feedwater Heaters and Front Ends 


Thos. C. McBride (Consulting Engineer, Railroad Depart- 
ment, Worthington Pump & Machinery Company)—The system 
of locomotive ratios proposed by the author considers the feed- 
water heater and its effect in increasing the maximum evapora- 
tion obtainable from the boiler The statement of this increase 
introduces a new and important ratio. A large amount of in- 
formation that has been collected over a number of years on 
locomotives without heaters is made available in the considera- 
tion of present-day locomotives with heaters by the application 
of this new ratio. Careful consideration and accurate statement 
of this new ratio are, therefore, important. i 

The author reaches the conclusion that the Cole evaporation 
figures still hold good for boilers on modern locomotives with- 
out feedwater heaters, but when locomotives are equipped with 
feedwater heaters, the boilers generate 7 per cent more steam. In 
contrast with this conclusion, feedwater temperatures obtained 
from feedwater heaters on locomotives operating at the maxi- 
mum rates of the Cole ratios indicate an average of approxi- 
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mately 15 per cent additional heat to the boiler through the heat- 
er, and this additional heat can get out of the boiler only through 
a like increase in evaporation. ‘he difference between these two 
figures is too great to neglect, especially in developing a system 
ot locomotive ratios. 

The author has taken great pains to collect and carefully 
apply a mass of data obtained partly from road trials of loco- 
motives, but road trials necessarily involve large “probable er- 
rors”. A few temperature readings taken simultaneously while 
the locomotive is known to be working at the desired maximum 
make it possible to calculate the extra heat going to the boiler 
through the heater with a probable error of but a few per cent. 
It is necessary only to read the temperatures of the water en- 
tering and leaving the heater and the steam pressure and super- 
heat at the moment the indicator card or other check is made 
on the capacity of the locomotive. The process can be repeated 
every few minutes and more exact information gathered in an 
hour than could be obtained from a month of road trials. 

The writer has shown that (assuming 200 Ib. boiler pressure, 
150 deg. F. superheat, and 215 deg. F. feedwater temperature 
obtained, with alternate assumptions of water at 40 deg. F. from 
the tender to represent winter and 70 deg. F. to represent sum- 
mer conditions) the additional heat supplied to the boiler through 
the heater is 13.6 and 11.1 per cent, respectively. That is, pre- 
suming exactly the same amount of fuel burned and exactly the 
same amount of heat transmitted to the water and steam in the 
boiler, with the consequent same efficiency of the boiler, the 
feedwater heater increases the heat to the boiler, and, consequent- 
ly, the evaporation from the boiler by 13.6 and 11.1 per cent 
respectively, under the conditions assumed. 

hese assumed conditions were considered representative of 
usual road operation in 1920. When locomotives are operated 
at the maximum contemplated in the ratios, much higher feed- 
water temperatures are obtained, generally 240 deg. F. and fre- 
quently 250 deg. F. 

If the conditions assumed in the paper of 1920 are again used 
for the sake of comparison, but with a feedwater temperature 
of 240 deg. F., each pound of water will carry into the boiler 
from the heater 240—40, or 200 B.t.u., and will require 1284.6 
+32—240, or 1076.6 B.t.u. from the fire for generation into 
steam. The heater increases the heat from the fire by 200/1076.6, 
or 18.4 per cent. But of the total of 118.6, 2 per cent, or 2.4, is 
required to operate the feed pump, leaving 118.6 — 2.4, or 16.2 
per cent net increase in heat because of the heater. Similarly, 
with the alternate assumption of water at 70 deg. F. ‘rom 
the tender, each pound of water carries into the boiler 240—70, 
or 170 B.t.u., and requires from the fire the same 1,076.6 B.t.u. 
The addition to the heat from the fire by the heater is 170/- 
1,076.6, or 15.8 per cent. Of the total of 115.8, the feed 
pump requires 2 per cent, or 2.3, for its operation, leaving 113.5, 
or a net of 13.5 per cent additional heat to the boiler through 
the heater. 

The average of 16.2 and 13.5 is 14.8, or practically 15 per 
cent. It is thought that this figure, or some figure close to it, 
depending on the conditions assumed to represent average pres- 
ent-day locomotive operating conditions, should be adopted for 
the ratios, instead of the 7 per cent obtained from road trials. 

Summing up, the writer believes we are bound to recognize 
the differential of 15 per cent or thereabout increased evapora- 
tion in favor of the boiler with heater, in view of the direct 
and accurate evidence of the temperatures obtained. It will 
then be necessary to modify Fig. 3 and Table 1, spreading 
the “evaporation coefficient” to a differential of 15 per cent 
at high and medium r.p.m. But over all this looms the con- 
dition of the fire, new or old, demanding at least recognition. 

H. B. Oatley (Vice-President in Charge of Engineering, 
Superheater Company)—The Cole ratios, which have been 
considered as a standard for more than a generation, were, 
and still are, of great value and have had widespread use both by 
railroads and locomotive builders. The marked change in value 
of factors entering into the design of locomotives during this 
time has made it necessary that extensions to and modifica- 
tions of the Cole ratios be made so that there could be com- 
parisons between different types of locomotives and the ef- 
fect of improvements be evaluated. 

The paper offers methods and formulas which, while some- 
what more complicated than have been used hitherto, are more 
easily applied and far less complex than methods used abroad. 
Any set of equations must, of necessity, be considered approxi- 
mate within recognized limits. The interrelation between com- 
bustion, heat absorption, and conversion to external work is 
so intimate that the design of the various parts introduces a 
large number of variables that cannot be accurately determined. 

W. A. Pownall (Wabash, Decatur, I11.)—Fig. 12 shows the 
Timken engine with a performance curve much higher than the 
Cole or the proposed method. The author states that this may 
be due to a good quality of coal, but it is believed that this ex- 
ceptional performance at high speeds is due to the type of front 
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end used on the Timken locomotive. The exhaust nozzle is a 
six-ported star-shaped design, of larger area than the customary 
round nozzle tip, but which at the same time produces a steam 
jet with greater entraining power due to its greater periphery. 
The usual draft plates and deflector plates in the front end are 
dispensed with, and in their place is an inside stack with flare, 
the lower edge of which is about 12 in. above the bottom of the 
smoke arch, and the netting consists of a straight cylinder ex- 
tending from the lower edge of the stack to the bottom of the 
smoke arch. The stack itself is somewhat larger than the con- 
ventional stack. This arrangement produces very strong draft, 
and with less back pressure on the cylinders and because of the 
strong draft, grates with reduced air opening have to be used. 

The Wabash has equipped a 4-8-2 type locomotive with similar 
front-end arrangement, and has obtained as high as 4,900 i.hp. 
at a speed of 55 m.p.h. The maximum cylinder horsepower by 
the Cole method would be 3,215, and by the Lipetz method 3,237. 
This engine in actual service evaporated at times water at the 
rate of about 80,000 Ib. per hour, whereas the maximum evapora- 
tion from the Cole method is figured with coal burned at the 
rate of 120 bb. per sq. ft. of grate area per hour, whereas this 
rate was very much exceeded during the actual performance of 
the engine in question. Tests of Pennsylvania engines equipped 
with this front-end arrangement (this design of front end was 
developed on the Pennsylvania) have shown similar evapo- 
rative rates and increased horsepower. The high horsepower 
developed is undoubtedly contributed to by a lower water rate 
due to reduced back pressure, and the writer would point out this 
low water rate on the Timken engine as indicated in Figs. 6 and 
7 of the paper. 


Piston Speed and Speed Factors 


L. K. Sillcox (Vice-President, New York Air Brake Co.)— 
The variation of speed factors with the piston speed for super- 
heated locomotives are shown in Table 15, as derived by Cole 
in March, 1910, at which time it was found that the average 
maximum horsepower was reached at 1,000 ft. piston speed per 
min: and remained constant at higher speeds. Recent tests with 
locomotives indicate a distinct rise in percentage of about 10 per 
cent beyond the figures shown from 1,000 ft. piston speed and 
up, and herein lies the advantage which is observed in the loco- 
motives constructed in 1933 compared with 1910, when sustained 
capacity at speed is to be judged. ; 


Taste 15 
Modified speed factor 

1910 1933 

Piston (Cole) (test) 
speed, Modifi Modified 
ft. Speed factor = factor = 

per min factor 0.85 0.93 

-. 5 0.85 0.930 

. 0.812 0.888 

. 0. 0.655 0.716 

Ats ETA 0.605 0.514 0.562 

LOOD ov citric atauase 0.445 0.378 0.414 

1,200 ........ ec eee 0.371 0.315 0.345 

400: roienc tae 0.318 0.270 0.296 

9600: esse terse 8 0.278 0.236 0.258 


One can readily subscribe to the accuracy of the author's 
method of approach to the problem of predetermining locomo- 
tive characteristics. So long as authentic data are available far 
guidance in estimating the probable relation between the ex- 
pected and Cole evaporation, no marked discrepancies should 
be introduced in the results. Much of the familiar Cole formula 
is retained. In fact, the effect of the addition of a superheater 
might be similarly expressed by constructing a curve to indicate 
the relative performance of a locomotive so equipped with 
respect to one employing saturated steam. Conversely, the Cole 
constants may be extended to include factors which take into 
account the benefits derived by the preheating of feedwater, by 
the partial eliminating of throttling losses effected by long-travel 
valve gears, and by any improvement which serves to increase 
the availability of the energy contained in the fuel fired. In like 
manner the Cole speed factors may, by the application of proper 
modifications, be rendered applicable to any change in the rela- 
tion between boiler and cylinder capacity, anticipating probable 
change in the shape of the horsepower curve. 

Whether the author’s method is adopted or the Cole analysis 
modernized, the results should bear marked similarity. Loco- 
motives must be grouped, in either case, on a basis of relative 
proportions and the extent to which the latest refinements are 
incorporated in their design. Both are dependent upon the ac- 
cumulation of adequate test data for the degree of accuracy ex- 
perienced. While simplification of calculation is claimed for the 
author’s analysis, familiarity, confidence and universal acceptance 
recommend retaining the Cole method in principle. The many 
tests already cataloged in their agreement with calculated per- 
formance using the Cole equations suggest the desirability of 
continuing the practice so well established in order that a common 


October, 1933 


basis of comparison of the old and the new may be preserved. 
The introduction of any method which represents the departure 
from an accepted standard will likely be strenuously opposed so 
brg as the familiar process can be revised to produce dependable 
results. 

_5. S. Riegel, mechanical engineer, D. L. & W., in his discus- 
sion, stated that horsepower and tractive-force curves worked 
out for modern fast-freight locomotives on that road using Mr. 
Lipetz’ simplified methods and the Cole methods were in harmony 
with the methods suggested by Mr. Lipetz and that they were 
satisfied with the correctness of the deductions as stated in the 
paper. 


Author’s Closure 


At the beginning of the paper it was pointed out that there 
are two possible methods of evaluating the horsepower and 
tractive effort of a locomotive. In the first method, by using 
mathematical analysis, it would be quite possible to follow 
through the various processes taking place in the cylinders for 
a certain amount of steam of known quality (pressure and 
temperature). This analysis would be very intricate, as a great 
number of complex factors has to be taken into consideration. 
Furthermore, as such analysis would represent a consecutive 
chain of premises and sequences, the final result would depend 
upon the validity of each individual premise; and there would 
be no assurance that the method would lead to reliable results. 

In order to eliminate all these difficulties and offer a practical 
quick method for evaluating the horsepower of a locomotive, 
it was suggested in the paper to apply an empirical method, by 
which the power is figured on the basis of the total evaporation of 
the locomotive boiler and the approximate steam rate per horse- 
power-hour at various speeds. Thus only two variable factors 
are introduced in the calculation instead of a multitude of factors, 
and in addition both factors are such that they can be figured 
fairly accurately. The evaporation of a locomotive boiler is 
more or less known. It has been measured and evaluated 
hundreds of times, and the Cole figures seem to represent very 
closely the amount of steam which can be generated by a loco- 
motive under normal conditions without excessively forcing the 
boiler. As to the steam rate, it is also known that a well-pro- 
portioned and properly designed locomotive has fairly definite 
limits for steam consumption per horsepower-hour for various 
conditions of work. It would seem, therefore, that a method by 
which these two variables are tied together should give more 
accurate results than complex formulas. 

Second, it must be borne in mind that the objective of the 
method is not to predict with accuracy the power-and-tractive- 
effort curve of any locomotive of any design. As Mr. G. W. 
Armstrong puts it rightly, the object is to provide a “compar- 
ometer” for evaluating locomotives of known designs. One or 
another locomotive having an unusually large superheater, or 
firebox, or combustion chamber, or cylinders, or a special draft 
arrangement, or some other novelties which are being tried out 
from time to time, can not be evaluated by the suggested method. 
Only the average well-proportioned and properly designed loco- 
motive can be served by this method with a reasonable degree of 
accuracy, and the locomotive with the enumerated or other im- 
provements has to be evaluated by comparing its performance 
with the predictions of the formula. 

Third, as it has been already pointed out in the paper, there are 
great many kinds of tractive effort which are of interest and are 
being considered in different cases. It is therefore always possi- 
ble to find fault with one or the other method of figuring tractive 
efforts and to point out that some tests show higher or lower 
figures than those obtained by the method. Tractive effort is 
not a definite thing, and it is not the marimum tractive effort 
which is being sought. It has been explained in the paper that 
the method permits to determine the performance curve which is 
usually obtained under normal conditions of work; and I should 
like to add here—and with a reasonable degree of efficiency. 
This will be explained later. 

As regards the paper itself (not the method), it should be 
remembered that the theories and various statements made in the 
paper which may be open to criticism have no influence on the 
method in the final recommended form. Neither the theory of 
the variation of evaporation with speed, nor the evaluation of 
coefficient 8, nor the actual steam rate as obtained from tests, 
has any bearing on the final results. These theories and state- 
ments had been brought out in order to make clearer the way by 
which the method was developed. After formulas [12] and 
[13] and Table 7 had been established, they were checked for all 
modern locomotives for which test data were available, and the 
results were shown in Figs. 10 to 15 of the paper. The prelimi- 
nary theories and statements were thus no more than stepping 
stones, which can be removed after the final formulas and em- 
pirical constants had been established and verified, and the criti- 
cism of these theories, by purely theoretical considerations, cannot 
undermine the method itself. 
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Mr. Kiesel does not think it necessary to figure the evapora- 
tion of a locomotive separately for various parts of the boiler 
as established by Mr. Cole. He recommends to figure the 
evaporation on the basis of equivalent heating surface, assuming 
the equivalent heating surface equal to the sum of superheater, 
flue, and six times the combustion-space heating surfaces, and 
the average evaporation equal to 11% 1b. per hr. per sq. ft. of 
so-defined equivalent heating surface. The firebox heating sur- 
face seems to be a part of the combustion-space heating surface. 
This designation for the equivalent heating surface is based on 
an empirical law found by Mr. Kiesel—namely, that the evapora- 
tion of a combustion-space heating surface is six times as high 
as that of the flues and superheater, if the length of the flues 
is about 20 ft. Mr. Kiesel further assumes that 10 tb. per sq. 
ft. of equivalent heating surface represents steam available 
for use in cylinders. 

I do not think that such a rough method of calculating the 
evaporation would satisfy us, with all the knowledge that we 
have now, especially the inclusion of superheating surface into 
the total surface for figuring evaporation. This can be con- 
sidered only as a necessary correction for the increase of power 
due to superheating, although one correction for the effect of 
superheating is already included in the Kiesel formula by re- 
ferring w to pressure È with 100 deg. superheat. Moreover, such 
a method offers no advantages over the more accurate Cole 
formula, which has been proved to be satisfactory by many 
years of use, and to hold good even now for modern loco- 
motives, as it has been shown in the paper and corroborated by 
many discussers. A simple calculation of evaporation for any 
of the locomotives cited in the paper, for which we have data, 
will show that Mr. Kiesel’s empirical rule gives highly exag- 
gerated figures. They are not evaporation figures any .more, but 
simply values of W to be substituted in Mr. Kiesel’s formula, 
which thus becomes a purely empirical formula. Mr. Kiesel con- 
cedes this, but is of the opinion that the formula is based on a 
rational theory. This may be true, but the rationality of it is 
more than offset by the omission of a great number of important 
factors which cannot be expressed by mathematical formulas, 
and therefore must be compensated by such figures as evapora- 
tion of a superheating surface and others. 

The author cannot agree with the statement that he is vague 
on the point of how much steam any given locomotive can make 
available for use in the cylinders. There is a definite formula 


.in the paper for the amount of steam available for the cylinders 


—namely, E(1—-+), just preceding formula [6]. This is made 
use of in formulas [6] and [6-A]; evaporation E is explained 
and figured in the paper x is included in Figs. 5 and 6. Mr. 
Kiesel’s statement that the author “determines drawbar horse- 
power” while he prefers “the cylinder tractive force” is evi- 
dently a misunderstanding, as the paper is about the indicated 
horsepower and tractive effort, while hardly mentioning the 
drawbar horsepower at all. 

The question of maximum versus performance tractive force 
was discussed by Messrs. G. T. Wilson and A. Giesl-Gicslingen: 
The latter’s discussion may be considered as a reply to Mr. 
Wilson, which makes a further reply unnecessary. The author 
will only add that he stated in the paper his reasons for working 
out a method by which the performance, and not the maximum 
horsepower and tractive-effort curves, would be plotted. It 
would not be desirable to develop a method by which only 
capacity curves, such as shown on Figs. 9 and 10, would be 
obtained. These two locomotives, both of the New York Central 
Railroad, and tested under similar conditions, give maximum 
capacity figures, which, according to Mr. Wilson, differ from 
those obtained by the author by 17 per cent in one case and 
42 per cent in the other. Similar relation of discrepancy would 
be obtained if the Cole, or the Vincent, or the Kiesel formula 
were applied, although the figures might be different. No 
method would satisfy both capacity curves, and therefore these 
high power figures must be partly ascribed to local conditions, 
such as quality of fuel and method of operation, which may 
be different on different roads, and partly to the design of the 
different parts, which cannot be expressed by a formula. It 
would not be advisable to have a yardstick formula for com- 
parison based on the capacity of the 4-6-4 J1 locomotive. These 
capacity curves every railroad has to find out for itself. 

As to the value of capacity tests, it has been also pointed out 
in the paper that unless there is complete assurance that the 
capacity tests have been made without exceeding the sustained 
evaporation of the boiler, the capacity figures are likely to be 
exaggerated and cannot be taken as basis of locomotive per- 
formance. i , . 

Mr. Ching Pong Pei raises several interesting points. He 
seems to be somewhat puzzled that no reference has been made 
in the paper to the rate of firing. k 

As far as Mr. Cole’s figures are concerned, the author is to 
blame for not having stated definitely that Mr. Cole was con- 
sidering the rate of firing of 120 lb. per sq. ft. per hr. As the 
author made reference to Mr. Cole’s publications and the Alco 
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Handbook, he did not think it necessary to repeat Mr. Cole’s 
firing rate. Personally, he does not attach much significance to 
the rate of firing in the case of modern locomotives. When Mr. 
Cole devised his figures, the grate areas were comparatively 
small. Modern locomotives have much larger grate areas, and 
as stated in the paper “in well-designed locomotives the propor- 
tions are such that the two factors more or less balance,” the 
two factors being the limitation of the amount of coal which 
can be burned on a certain grate and the amount of heat which 
can be absorbed by a certain heating surface. In modern loco- 
motives the second is more often than the first the ruling limita- 
tion, and it is therefore permissible to consider the evaporation 
as determined by the heating surface, rather than by the grate 
area. 

In view of the foregoing, smaller firing rates than what Mr. 
Cole figured on are now actually being used. In his paper the 
author was not interested in firing rates in view of the indefinite- 
ness of the figures and also for the reason that they fluctuate too 
much. Moreover, they cannot serve as indications of forced or 
normal operation of a locomotive, as this depends upon the rela- 
tive size of the grate. Therefore, the author would not be in 
favor of Mr. Pei’s suggestion to plot a series of tractive-effort 
curves for various rates of firing. This would be a very indefinite 
basis for comparison, although it may be an interesting method 
of scientific investigation of locomotives of certain types. 

The author already pointed out in the paper that, strictly 
speaking, tractive effort becomes a definite conception only when 
the conditions at which the tractive effort is produced are speci- 
fied, as for instance the maximum tractive effort, the most 
economical tractive effort, the constant-evaporation tractive effort. 
Mr. Pei’s suggestion is along these lines—he would have con- 
stant-firing-rate tractive efforts. Much more reliable conclusions 
can be drawn if these curves are plotted for different constant- 
evaporation rates. A still better way of comparing locomotives, 
at least for some purposes, would probably be on the basis of 
equal overall efficiencies. 

However, the difficulty with all these methods, in which a 
system of curves is considered, is that during actual operation 
the locomotive is not burning a constant amount of coal per 
unity of grate area per hour, nor is it generating a constant 
amount of steam per unity of heating surface per hour, nor does 
it work at a constant efficiency. These factors are varying all 
the time, and in the opinion of the author, the higher rates of 
firing and evaporation are obtained at higher speeds. 
thing, the locomotive is more likely to work at constant efficiency 
at certain modes of operation—performance, maximum perform- 
ance, capacity. If a tractive-effort curve obtained from test 
performance, or capacity, be plotted over a chart consisting of 
a series of curves for different constant rates of firing or evapo- 
ration, probably it will be found that the actual tractive effort 
intersects all the other curves. If, therefore, a chart as sug- 
gested by Mr. Pei is presented to a railroad operator, as he 
recommends, it would be necessary to give him a table or chart, 
indicating the speeds at which the different rates are actually 
materialized. This would enable him to determine ponu one 
on each of the curves, and plot the actual tractive-effort curve. 

The author preferred, therefore, not to be bound by such 
purely theoretical considerations and to consider the curves which 
from actual tests are known to be obtainable in every day’s serv- 
ice. These, called performance curves, can be plotted as shown in 
Fig. 16 of the paper for the New York Central 4-6-4 locomotive. 
These curves correspond to reasonable overall efficiencies (about 
6 to 7 per cent) and to firing rates for modern locomotives up 
to 90 to 110 Ib. per sq. ft. of grate area per hour, as can be 
figured out from the total evaporation (E ), average evaporation 
of coal (7 1b. of water per 1 1b. of coal), and grate area of any 
of the foregoing examples. 

The author is not in agreement with the second and third 
premises, quoted by Mr. Pei, as those on which the correlation 
between boiler evaporation and rotative speed of the locomotive 
is based. Neither of the two premises has ever been mentioned 
by the author; as a matter of fact, the meaning of the second 
is not clear to him. The correlation referred to is for him a 
matter of observation of innumerable locomotive tests and con- 
clusions drawn from stationary tests. As it has been stated 
elsewhere, the ultimate recommendations of the method do not 
depend upon the correctness of the assumed correlation. 

Mr. Muhlfeld takes issue with the author in considering the 
type “E” superheater as a part of the “modern locomotive,” 
asserting that type “A” superheaters are able to give just as high 
superheats as the type “E.” In this latter respect Mr. Muhlfeld 
is quite right. In his conclusion the author stated also that “this 
[the use of the Cole method for all locomotives with type ‘A’ 
superheaters}] should not imply, however, that type ‘A’ super- 
heaters can never develop the horsepower recommended by the 
new method. Locomotives are known that have given very 
high performance figures with type ‘A’ superheater on good coal.” 

t is obvious that the locomotive power depends upon the 
proper superheat, and that if type “A” superheater is so dimen- 
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sioned that it can insure as high a temperature as type “E” 
superheater, the performance of a locomotive equipped with this 
type of superheater should be just as good as that with the ope 
“E.” It has also been stated by the author that it would 
better to refer the performances not to the type of the super- 
heater, but to the temperature of superheat. However, it was 
pointed out that “it was not thought advisable to give con- 
stants for various superheats for the reason that before a loco- 
motive is tested, its superheat is not known, and therefore these - 
constants would not be helpful in calculating the horsepower of 
a locomotive beforehand.” It was also mentioned that it would 
be more logical to base such constants on the relation of the 
superheating surface to the evaporative heating surface. The 
author tried to find a law for such a dependence, but so far 
such comparisons did not give conclusive results. 

There is one important thing which justifies considering the 
type “E” superheater a feature of the “modern locomotive,” 
especially American; namely, it is difficult, even impossible, to 
build a type “A” superheater with a sufficiently large heating 
surface in a large locomotive boiler, while the type “E” super- 
heater permits doing it. The ratio of the superheating surface 
to the evaporative heating surface in the largest type “A” super- 
heater is only about 0.32, whereas it is possible to design a 
type “E” superheater with a ratio of 0.45. The majority of 
locomotives with type “E” superheaters has a ratio of 0.41 to 
0.42. Mr. Muhlfeld cites certain examples in favor of the type 
“A” superheater which are small locomotives. Likewise, all 
European locomotives, which have mostly type “A” super- 
heaters, are of comparatively small size. The difficulty occurs 
only when locomotive heating surfaces reach 4000 to 4500 sq. ft. 
for which the type “E” superheater seems to be indispensable. 

Mr. McBride is of the opinion that the increase in evapora- 
tion capacity of a boiler equipped with feedwater heater, found 
by the author to be 7 per cent, is underestimated, and that 15 
per cent would be a more correct figure. He may be right 
in that the extreme 15 per cent figure calculated by Mr. McBride 
on the basis of heat saving is correct when everything is in 
first-class condition and the locomotive is working at the peak 
of its capacity. For average conditions 7 per cent is a more 
acceptable figure, although it may seem somewhat conservative. 

Mr. McBride does not believe that road tests for which the 
author’s figures were taken can be sufficiently accurate. But 
tests made on the Pennsylvania testing plant with Ils locomotive 
equipped with a feedwater heater of the open type showed a 
saving in heat fluctuating between 4.7 and 10.2 per cent, of 
which 7.45 per cent is the average. Therefore, when the evap- 
oration figures found by the author were about 7 per cent above 
the Cole evaporation figure, he thought that the most simple 
way of introducing the feedwater heater into the ratios would 
be leaving the Cole figure unchanged and adding 7 per cent to 
that for locomotives equipped with feedwater heaters—this being 
in good agreement with stationary test results. The author be- 
lieves that 7 per cent is a fair figure for average operating con- 
ditions, for the performance curve on the basis of available 
experimental data. 

I do not quite agree with Mr. Oatley when he says that “the 
new method offers formulas somewhat more complicated than 
have been used hitherto.” This would be true if we exclude 
the figure of boiler evaporation from the Cole method. How- 
ever, ordinarily the Cole method requires the figuring of the 
boiler percentage, and in this case the knowledge of the boiler 
evaporation is also required, s , : 

Mr. Armstrong is right in calling attention to the discrep- 
ancies which might be found if the curves according to my 
method are compared with test results of locomotives equipped 
with improved drafting arrangements. Mr. Pownall also called 
attention to this fact, giving figures obtained from the Timken 
locomotive, which gave exceptional results at high speeds. 

Table 15 is given by Mr. Sillcox in which new factors are 
suggested, differing from Cole figures by 9.2 to 9.5 per cent. 
They are marked “test”; it is claimed that they are based on 
recent tests and that the difference between them and Cole fig- 
ures represents the advantage of the locomotive “constructed 
in we as compared with 1910,” when Mr. Cole devised his 
method. 

The author is not familiar with the tests to which Mr. Sillcox 
refers, and as no particulars of the tests or any data are given, 
the author is not in a position to dispute or confirm the suggestion 
of raising the Cole factors by 9.2 to 9.5 per cent for all speeds. 
He may only state this—when the need for a revision of Cole 
factors became apparent, the first thought was to increase Cole 
factors in a certain proportion. This was tried, but it was 
impossible to establish a uniform rate for all cases. This can 
be easily concluded from Figs. 9 to 14, in which the Cole curves, 
together with test performance curves, are shown. At low 
speeds (50 to 80, or 110 r.p.m.; piston speeds approximately 
250 to 400, or 440 r.p.m.) they were found in some cases above 
performance curves, and their further increase was not desir- 
able (Figs. 9, 11, and 12), while in others the whole curve lay 
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below the performance curve (Fig. 10), and still in others the 
curves touched each other at 50 r.p.m. The reason for this was 
evident—these locomotives had different boiler percentages. The 
next thing the author tried was to change the Cole curves in 
relation to the boiler percentages. He got more consistent re- 
sults, but then it occurred to him that by doing so he eliminated 
the Cole values altogether, because the cylinder horsepower was 
thus introduced twice, in the numerator and the denominator, 
and these two values canceled each other, leaving only a value 
proportional to the evaporation. Then the natural thing to do 
was to consider the evaporation only—what he did in his 
method. 

The author explained in his paper the reasons for preferring 
to figure the locomotive characteristics on the basis of boiler 
dimensions rather than cylinder sizes. It is not necessary to 
repeat here the arguments, but it suffices to say that if we 
agree to limit ourselves to locomotives of a certain period and 
type, any essential part of a well-proportioned locomotive may 
be chosen as a yardstick for measuring its power. Superheating 
surface, weight, even length of a locomotive, could be selected 
for that purpose, and it would be found that the ratios of power 
to each of the enumerated dimensions fluctuate very little in 
modern locomotives. Nobody would seriously consider measuring 
the power of a locomotive by its length, but in the author’s 
opinion, there is more justification in measuring it by the heat- 
ing surface of the superheater (of a certain type) than by the 
size of cylinders. In Table 22 horsepowers of all locomotives 
cited in the paper are referred to the product pb X A (boiler 
pressure times piston area), which represents the main factor 
in figuring the power of a locomotive according to Cole and 
also to Mr. Sillcox. The only difference between them is that 
in Cole’s formula these products are multiplied by certain factors, 
while Mr. Sillcox would increase these factors by 9.2 to 9.5 per 
cent. 

The ratios of column 3 of Table 22 vary from 0.0230 to 
0.0294, or 28 per cent. In the same table Cole evaporation 
figures Ec (not counting the increase due to feedwater heaters) 
and the ratios of power to these figures are also given for 
comparison. 


Table 22 

Ratio 

Maximum Total of 
ihp Ratio of evapo- col. 1 

(perform- col. 1 to _ ration, to 
ance) pbXA col.2 Ib. perhr. col. 4 

Locomotive 1 2 3 4 5 
New York Central, 4-6-4 3250 110,447 0.0294 54,662 0.0594 
New York Central, 4-8-2 3240 128,825 0.0252 59,514 0.0544 
Lehigh Valley, 5100.... 3750 143,139 0.0262 70,530 0.0531 
Lehigh Valley, 5200.... 3800 135,587 0.0271 71,694 0.0530 
Timken, 1111 .......... 3650 143,139 0.0255 67,370 0.0542 
Boston & Albany, A-1.. 3400 147,780 0.0230 62,958 0.0541 


They fluctuate only 12.1 per cent—much less than ratios in 
column 3. i 
The dependence of Coles method upon cylinder sizes will 
always make the correctness of his figures a function of boiler 
percentages. For switching and limited cut-off locomotives with 
comparatively small boilers and large cylinders, any revised Cole 
figures will be exaggerated, while for high-speed locomotives 
with small cylinders, such as in the New York Central 4-6-4 
engines, the opposite will be the case. At the same time, the 
real source of power, the boiler, will not be taken into account. 
Mr. Sillcox’s reasons for his recommendation to preserve the 
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Cole method and modernize his figures are “familiarity, confi- 
dence, and universal acceptance” of the method. In the author’s 
opinion, if it is agreed that the Cole method is not based on 
correct premises, the enumerated advantages of the Cole method 
are of little importance. As the art progresses, Cole figures 
will have to be revised from time to time, and while this in 
itself is not a handicap, the difficulty is that test results give 
no indication how to proceed with the revision of Cole factors. 
A summary rise of all, or even of several, factors will always 

a very approximate solution of the question. Tests will 
always determine the two fundamentals: improvement (1) in 
boiler evaporation and (2) in steam consumption, irrespective 
of the boiler and engine design—whether Stephenson or water- 
tube firebox, high-pressure or low-pressure steam, simple-ex- 
pansion or compound- or triple-expansion cylinders, or even a 
turbine instead of cylinders. As soon as these data are known, 
they can be immediately and directly applied to the suggested 
method and new constants determined, because the method is 
based on the same two fundamentals: boiler evaporation and 
steam consumption. It can not be done with the Cole method. 
This makes the method suggested in the paper flexible and 
really universal, although, maybe, not universal in Mr. Sillcox’s 
sense. 


C. & O. Panel Side 
Hopper Cars 


N order to increase the revenue load on some of the 

older types of hopper cars the Chesapeake & Ohio 
recently equipped twenty-three 50-ton cars with a type 
of panel sides developed by the Union Metal Products 
Company, Chicago. The cars equipped have side stakes 
on the outside of the car sides which are 31⁄4 in. deep. 
The side sheets in the intervening panels are dished out 
3% in. making the outside of the side sheet flush with 
the stakes. In order to prevent coal from banking at 
the top of the panels while the cars are being unloaded 
in car dumpers the tops of the sheets taper in to the top 
side angle on a 20-deg. slope from a vertical line, which 
is approximately the same as the A. R. A. inside stake 
car. 

The purpose of these panels is to increase the revenue 
load on older cars which were originally designed with 
a cubic capacity too small to carry the A. R. A. load 
limit. The amount of the increase due to the panel sides 
varies in proportion to the length and height of the sides. 
In the case of these cars the increase was 53 cu. ft. 
which made possible an increase in revenue load of 
2,756 lb. or 1.38 tons based on coal at 52 1b. per cu. ft. 
Several tests made on these cars in comparison with 
plain side cars indicate the increase in revenue load to 
average 1.354 tons per car. 


The installation of panel sides on cars of this type increased the revenue load 2,708 1b. 
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EDITORIALS 


“War Is Hell’? 


Joseph B. Eastman, federal co-ordinator of transporta- 
tion, has called the attention of the railroads subject to 
the Emergency Railroad Transportation Act, 1933, to 
the labor provisions in Section 7(e) which “do not pro- 
hibit any type of labor organization, but they do give 
railroad employees absolute freedom of choice in join- 
ing such organizations without coercién or influence of 
any description on the part of railroad managements ; 
and they prohibit the latter from using railroad funds 
to maintain any labor organization. In other words, 
managements must keep their hands off so far as labor 
organizations are concerned.” 

Mr. Eastman has no alternative but to enforce the law. 
If his interpretation of the statute is correct its en- 
forcement may, in some instances, at least, mean the 
end of company unions and it will surely mean the un- 
leashing of forces likely to destroy efficiency, lower 
morale and lead to conflicts which will be no aid to 
economic recovery and may lead to a series of con- 
sequences seriously disturbing to the public welfare. 

The people of the United States are in the midst of 
a drive to end the depression. This drive is being con- 
ducted by the National Administration on the theory 
that the depression constitutes a great national emergency 
similar to that constituted by war. Emergency powers 
have been granted the administration and appeals to the 
public are being made for the purpose of developing the 
fervor of wartime emotion throughout the country. All 
citizens are asked to sacrifice their own interests to the 
end that the one common purpose may be accomplished. 

Sixteen years ago this country faced an emergency of 
at least as great import to the nation and certainly pos- 
sessing more inherent dramatic qualities than the depres- 
sion emergency of 1933. One of the measures to meet 
that emergency was the taking possession of the rail- 
roads by the president of the United States and their 
operation under his direction by the United States Rail- 
road Administration. It became the announced purpose 
of this Administration to bring about a co-operative 
effort of the men in the ranks with their officers and 
supervisors to the end that the nation’s transportation 
machine might be operated with the utmost efficiency. 
“There must be co-operation,” said the Director General 
in the conclusion of General Order No. 8, “not antagon- 
ism; confidence, not suspicion; mutual helpfulness, not 
grudging performance; just consideration, not arbitrary 
disregard of each other’s rights and feelings; a fine 
discipline based on mutual respect and sympathy, and an 
earnest desire to serve the great public faithfully and 
efficiently. This is the new spirit and purpose which 
must pervade every part and branch of the National 
Railway Service.” 

Presumably to carry out this purpose, certain labor 
policies were adopted by the Railroad Administration. 
The spirit pervading these policies is indicated bv the 
following statement, also quoted from General Order 
No. 8: “No discrimination will be made in the employ- 
ment, retention or conditions of employment of the em- 
ployees because of membership or non-membership in 
labor organizations.” In carrying out these policies the 
Railroad Administration granted wage increases to bring 
the compensation of railway employees up to the increas- 
ing levels of wages effected by the competition for labor 
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in unregulated industries. It also encouraged the estab- 
lishment of central organizations of labor through which 
alone representation could be had before the Railroad 
Administration. The labor organizations recognized by 
the Railroad Administration were the brotherhoods and 
the national unions affiliated with the American Federa- 
tion of Labor, either then in existence or organized under 
the fostering influence of the administration. 

A review of subsequent events may be worth while to 
see how effectively this purpose to develop the spirit of 
co-operation through all branches of the railroad organi- 
zation was accomplished. One of the early acts of the 
Director General was the appointment of a wage com- 
mission in January, 1918. Early in May of that year 
this commission recommended wage increases estimated 
at 300 million dollars a year. The railway shopmen were 
not satisfied with their share of this first increase or with 
its distribution among the various classifications of shop 
workers. Strikes occurred in several places during that 
month. In spite of the fact that, by the end of the year, 
increases had been granted aggregating a billion dollars 
annually there had been a progressive decline in the 
morale of the men employed on maintenance-of-equip- 
ment work and discipline in the shops, engine terminals 
and repair yards had practically disappeared. When the 
Railroad Administration became reluctant to grant fur- 
ther wage increases unrest increased until, during the 
latter half of 1919, there was an outbreak of “illegal” 
strikes of shopmen on a score or more of railroads in- 
volving from a few hundred to several thousand men. 
Saddling the railroads with the National Agreements as 
to working conditions also added still further to the 
breakdown of efficiency. Because of the sharp jurisdic- 
tional boundaries between the work of the different crafts 
this agreement made the conduct of equipment-mainte- 
nance operations with any degree of efficiency a practical 
impossibility. 

With the return of private operation under the Trans- 
portation Act of 1920 demands for further wage in- 
creases. estimated to aggregate another billion dollars 
annually, brought the matter of wage adjustments and 
working conditions before the Railroad Labor Board 
created by the provisions of the Act. The board granted 
increases totaling 600 million dollars annually. In 1922 
when the Labor Board announced wage reductions 
amounting to 400 million dollars a year and the end of 
the National Agreements, both to become effective on 
July 1, the shopmen called a strike for July 1 and the 
orderly course of transportation was disrupted for a 
matter of two months. One of the avowed purposes of 
this strike was to destroy the labor provisions of the 
Transportation Act. 

It was following this strike that the so-called company 
unions were organized on a large number of railroads. 
in the development of these organizations it is quite 
possible that in some instances the abstract rights of 
employees to join an organization of their own choosing 
were curtailed by the “coercion or influence” of the 
managements. Irrespective of this abstract view of the 
situation, however, the fact remains that under these 
unions generally good relations between the railway man- 
agements and their employees have been developed 
involving a workable degree of mutual respect and con- 
fidence. It is also true that the same workable degree of 
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mutual respect and confidence has obtained on the roads 
which continued to maintain relations with the national 
labor organizations following the end of the shopmen’s 
strike, and it is quite possible that the abstract rights of 
many individual employees with respect to their choice 
of labor organizations have been curtailed by the “co- 
ercion or influence” of the unions. 

The review of these events during and following the 
life of the United States Railroad Administration sug- 
gests certain general conclusions. These may be briefly 
stated as follows: 

1—The complete removal of opposition by manage- 
ments to the free development of the objectives of the 
national labor unions does not produce an atmosphere 
within which co-operation between managements and 
men can be effected. Rather it destroys.all of the deli- 
cately adjusted conditions painfully developed between 
the opposing forces of management and labor which 
constitute a practical, if not a theoretically ideal, basis of 
co-operation. 

2—Labor organizations have been developed on a mili- 
tant basis to oppose the selfish interests of industrial man- 
agements. The removal of the resistance exerted by the 
managements releases a force which rushes to the ful- 
filment of its own selfish objectives like the torrent re- 
leased by the bursting of a dam. 

3—This force, otherwise unopposed, gets beyond the 
control of the labor leaders themselves. Government 
opposition is politically inexpedient, until an aroused 
public opinion demands a halt. 

Congress has established, both in the National In- 
dustrial Recovery Act and in the Emergency Transporta- 
tion Act, a labor policy similar to that of the Railroad 
Administration during the war in that it enjoins man- 
agements to keep their hands off so far as labor organi- 
zations are concerned, apparently leaving the national 
unions a free hand to work their will. Is there any 
reason to expect pious injunctions for the development 
of good will and co-operation, in the face of such con- 
ditions, to be more effective in this national emergency 
than they were in the great emergency of 1918? 


The Interview with the 
“General Superintendent”? 


The interview with the General Superintendent, pub- 
lished in the September number of the Railway Me- 
chanical Engineer started something—the interviews 
with officers outside the mechanical department seems 
invariably to have that sort of reaction. Considering the 
interview in general, one of our readers in the car 
department trenchantly remarks: 

““Mr. General Superintendent’ is not introducing 
anything new and some of his comments are so old, 
and the whiskers are so long on them, that he should 
use a pair of scissors instead of a razor. There is 
hardly an employee in railroad service today who does 
not know that the only thing a railroad has to sell is 
transportation. It is well-known that the entire rank- 
and-file of the railroads are not only employed to do a 
regular piece of work, but it is also their duty to ad- 
vertise the railroad. As a matter of fact, a large per- 
centage of employees has been soliciting business and 
has also been instrumental in securing business, both 
freight and passenger. It goes without further argu- 
ment that in order to retain a business, the patrons must 
receive service and this applies to any line of business.” 

By way of explanation it must be admitted that the 
car department officer quoted is associated with a rail- 
toad which maintains a very high standard of service. 
It speaks volumes for that service and for the morale of 
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the employees on his railroad to be able frankly and 
honestly to make so strong a statement. 


Passing the Buck Back 


One thought variously expressed in the letters we have 
received is to the effect that the operating department 
itself is primarily concerned with the responsibility of 
seeing that the equipment is properly cleaned and con- 
ditioned. A car-department representative, for instance, 
indicates that the cleaning of passenger equipment is an 
item of the greatest importance, but the appropriation 
for this work on most roads has been reduced entirely 
too much. Reducing the present coach cleaning time 
available to a basis of “per car per day,” or “per car 
per trip,” he says, will tell an interesting story and 
clearly demonstrate that there is a real basis for com- 
plaint. Another car-department officer suggests that 
with proper supervision—presumably on the part of the 
operating department—any complaints from passengers 
as to the tidiness of the coaches can be reduced to a 
minimum. 


Interior Decoration 

Improving the appearance of the equipment and pro- 
viding more convenient and more comfortable facilities 
costs money and some of the car-department representa- 
tives are a bit skeptical as to whether such improvements 
will justify themselves in increased travel and revenues. 
For instance, one officer puts it in this way: “I might 
state that in the last eight or ten years I observed on 
some of the railroads that considerable money has 
been spent in doing just the things that the General 
Superintendent has suggested. In some instances the 
interior of passenger equipment cars has been rede- 
signed and redecorated, but I have sometimes wondered 
as to what real interest the traveling public takes in 
these improvements. The main item with the public is 
not the general appearance of the equipment, but 
rather, what effect the trip is going to have on their 
pocketbooks.” 

Another car-department representative expresses 
much the same thought in this way: “In riding pas- 
senger trains on our own and other roads I find that 
the public is not so vitally interested in the dressing 
up of passenger equipment, and the one and only move 
that will get them to again ride trains is a reduction 
in fares, as this is the thing that talks loudest.” 

Another car department representative expresses him- 
self thus: “Present standards on passenger equipment of 
the older type, built prior to 1925, are based largely 
upon tradition. By that I refer to such details as seats, 
toilet arrangements, and the like. With ordinary main- 
tenance such seats are as good as they ever were for 
an almost indefinite life. To alter the style or con- 
struction of the seats, however, or to replace them with 
something more up-to-date—the bucket type, for example 
—would involve a relately high investment, out of 
proportion, I fear, to any increase in revenue that could 
be secured.” 

It would be interesting to bring the traffic department 
into this discussion, to see whether, in its opinion, an 
aggressive publicity campaign with some reduction of 
rates and with improved equipment would bring back a 
sufficient amount of revenue to put the passenger traffic 
on a good paying basis. Apparently this cannot be done 
by any one effort, but must depend upon a combination 
of several factors which will make railroad travel more 
attractive and encourage the traveling public to become 
more “railroad-travel-minded.” 

One car department representative has this comment 
on floor coverings: “Nothing that I could imagine is 
more insanitary than carpets or aisle runners in ordinary 
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coaches. A well laid composition floor, especially if the 
aisle section is of a contrasting color to the main body 
color, is pleasing to the eye and can be kept clean with 
little difficulty. A wooden floor certainly does not please 
the eye after the paint in the aisle and between the seats 
has worn through.” 


Exterior Decoration of Passenger Equipment 


If there is any one thing that is impressed upon the 
mind of an editor of a railroad publication, it is that 
many people who are not employed by the railways are 
very much interested in the design and appearance of 
railway equipment. This is indicated by a steady stream 
of correspondence from such people and by the great 
crowds that are keen to visit special trains or locomotives 
when they are placed on exhibition at terminals or at 
expositions. Undoubtedly these folks will take keen 
exception to the following statement made by a car 
department officer : 

“T can appreciate that on the inside of the car, whether 
on a long or a short trip, passengers have an opportunity 
to observe the general arrangement and trimmings of 
the car. The outside painting, decorating, etc., which 
require additional cost in maintaining and keeping the 
paint clean when done in light colors, as compared with 
the darker colors, seems to me to be of no real benefit, 
except to the farmer who may be out plowing his field, 
or who may look at the train as it passes his property. 
This man would probably not use the train over once 
or twice a year; consequently I cannot see where any 
additional revenues would be derived from this addi- 
tional expense.” 


Noise—and More Noise 


One of our correspondents, a car-department repre- 
sentative, agrees that the noise-making parts of coaches 
are a nuisance and “on cars in long or overnight runs, 
an abomination.” Apparently he has given some con- 
siderable study to this problem, because he has carefully 
listed the noise makers in the order of their importance, 
beginning with the worst. He heads the list with buffers, 
the noisy parts of which include the side stems, which 
wear rapidly on the bottom surface where they come in 
contact with the end sill. He emphasizes the fact that 
“the friction between face plates and badly worn side 
stems causes a thumping sound sufficient to wake the 
dead.” 

The second item on his list is the center plates, which 
are noisy largely because of improper design. Ap- 
parently, if this difficulty is to be overcome, the designer 
must get busy and produce center plates which can 
readily be lubricated. Next in order come the side 
bearings, brake rigging and generator suspension pins, 
which, however, “can be kept quiet by frequent and 
comparatively inexpensive lubrication.” Metal sash, 
if properly fitted, will overcome the rattling of windows. 
This car-department representative is in thorough agree- 
ment with the General Superintendent as to the neces- 
sity for overcoming the noise of trap-door springs and 
signal valves. 

That the employees in the operating department can 
co-operate to splendid advantage in reducing and 
eliminating the obnoxious noises on the train, is 
indicated by the following comment from a car-depart- 
ment officer : “As to the noisy and squeaky windows and 
such features as that, it would seem that the co-operative 
effort of general and division officers could overcome the 
troublesome items by reporting those cases in detail to 
the terminal maintenance forces. A squeaky window or 
a squeaky door can hardly be detected when the car 
is standing in the terminal yards. On the other hand, 
direct advice to the terminal yard forces as to just what 
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is squeaking, when such conditions are observed by 
officers and inspectors on the road, will make is pos- 
sible to correct those features which are objectionable 
to the public.” 


Smoke and Cinders 


There seems to be a general agreement that much 
can be done to mitigate the smoke nuisance if the crews 
are properly educated. Under the best of conditions, 
however, there will always be an occasional bit of smoke. 
A mechanical officer suggests that the fine ash nuisance 
is even worse than the smoke, and as far as he knows 
nothing has yet been found to relieve this nuisance. 

From the standpoint of the passenger, air condition- 
ing, with the tight windows, will, of course, protect 
him from the smoke and dirt nuisance. Incidentally, so 
far as our correspondence is concerned, the car depart- 
ment officers seem to agree that air conditioning is a 
most desirable feature. 


The Next Step 


Those who have studied the problem of locomotive 
maintenance as it relates to present-day railroad opera- 
tion seem willing to accede to the suggestion that the 
question of locomotive repair costs—now the largest 
single item of operating expense—is one of sufficient 
importance to warrant specialized effort with the ulti- 
mate reduction of these costs as an objective. Those 
who agree without hesitation that such is the case are 
not quite so willing to concede that anyone has clearly 
pointed a practical way to make substantial reductions 
in locomotive repair costs. 

Most problems, especially those involving the operation 
of large properties or industries such as railroads, seem 
extremely complicated and quite often insolvable when 
viewed in their entirety but once broken down into sepa- 
rate parts and viewed as parts a solution appears. 
The problem of locomotive repairs is a complicated one 
with many ramifications and many railroad men will 
say “Yes, something must be done about reducing costs 
but where shall we start?” 

Two months ago, an editorial in these columns sug- 
gested that the way to a solution of this problem in- 
volved the question of the proper relation of locomotive 
design to maintenance, the question of the proper fa- 
cilities for maintenance and, finally, the importance of 
the proper attitude of management toward the necessity 
of solving the problem. In part that editorial said that 
“In spite of the fact that many shops and engine termi- 
nals have been abandoned and consolidated with other 
facilities, we still have in service repair facilities that 
are, in proportion, just as obsolete as the locomotives 
they are intended to maintain. What is needed is a 
study made in some manner that will assure the formula- 
tion of intelligent maintenance policies—in relation to 
economical locomotive operation—and the utilization of 
the best methods so far developed for the industry as 
a whole.” One mechanical officer in commenting on that 
editorial said that “before this question can be dealt with 
properly, probably it would be necessary to have a com- 
plete check made of the operating problems of each 
railroad; the class of locomotive equipment used; the 
possibilities of lengthening engine runs and the shop 
facilities they have available for the repairs to the equip- 
ment they have in use.” This officer adds one very im- 
portant point to the original analysis but is of the 
opinion that before policies can be formulated a com- 
plete check should be made. Is not this, then, the place 
to start? 
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THE READER'S PAGE 


Speed Up the 
Freight Trains 


To THE EDITOR: 


The varied viewpoints revealed under your heading 
“More Reactions to RTO’s Suggestion” in the Railway 
Mechanical Engineer of August, 1933, are most interest- 
ing, especially as they reveal how we may hinder rather 
than help toward the progress which all the writers ob- 
viously wish for. 

What is the first reason. for turning down or deferring 
the acceptance of a new design which, although inherently 
practical, is, nevertheless, radical? Isn’t is frequently 
this? “We cannot scrap all the existing equipment and 
this idea will not fit in with present arrangements.” 

The railroads cannot expect to satisfy the public with 
passenger movements at 110 m.p.h if freight does not 
speed up to a corresponding degree. If one of two 
competing lines were running streamlined freight trains 
at 80 m.p.h or more, and doing it economically, wouldn’t 
it have a remarkable advantage over the slower, more 
heavily equipped line? 

It is pretty discouraging to think that our prominent 
equipment and traffic men are worrying about variations 
on a form already known to be outmoded when we are 
on the threshold of a new era in railroading—an era of 
streamlining, lighter weight and higher speed. Yet if 
these modifications are made, fast streamlined freight 
trains are that much further in the future. 

And does not faster freight movement mean fewer 
freight cars to handle a given tonnage per month? 

We won’t have to replace every existing locomotive 
and freight car with the new equipment. Express, auto- 
mobile, refrigerator and similar fast moving units would 
be the first built according to new lines. 

Let us watch the Union Pacific and Burlington experi- 
ments and plan our freight cars accordingly. The 
cylindrical form must come eventually—and freight 
movement will ever remain the backbone of the industry. 
Why increase the burden of the future when now is the 
ideal time to begin making changes? Radical changes, 
gentlemen, not just picayune variations. 

Leonard C. RENNIE, 
Editor, The Power Specialist. 


There Is a Chance 


To THE EDITOR: 

I thought the apprentice question had been settled 
but here comes a man who, on page 329 of the Sep- 
tember number of the Railway Mechanical Engineer, 
says let’s train a man to do one job and train another 
to become his boss. Just like that! 

Here the multiplicity of occurrences in a growing 
boy’s life has been cast aside, regardless of the fact 
that each event may affect the molding of his character 
and direct him into channels of work where he might 
become more useful than if forced into any single line 
of endeavor. The railroads, in training them, give ap- 
prentices a chance in life. “Hard-boiled,” your Sep- 
tember correspondent, says: “It is unjust to hold out 
promises of a foreman’s job to an apprentice when 
someone has to die, get fired, or be demoted before 
there is a chance for him.” One might appropriately 
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ask at this point if men no longer die, or get fired, or 
become demoted, or if vacancies are not created in many 
other ways. There is a chance for promotion, but that 
is beside the point because apprentice systems on Ameri- 
can railroads, excepting special apprenticeships, are es- 
tablished to train mechanics and not foremen, and because 
many apprentice-trained mechanics become supervisors 
young men aspire to these positions. 

In receiving his training the apprentice learns to oper- 
ate practically every type of equipment in a repair 
shop and also becomes acquainted with methods of re- 
pairing machinery, self-propelled motor cars with in- 
ternal-combustion engines, and locomotives with all their 
appurtenances, much of which is encountered in many 
shops, where the precise item of locomotive repairing 
is not a factor. Can you visualize a man with this train- 
ing asking for a job in competition with one who says: 
“Im a milling-machine hand”? For the privilege of 
being able to lay claim to such a wide and varied experi- 
ence, the apprentice is willing to undergo a four-year 
apprenticeship, during which time he works at a rela- 
tively low rate of: pay, thus producing quality work at a 
profit for the railroad in return for his training. This, 
“Hard-boiled,” is what there is to offer the boys when 
they have completed their period of low-paid training. 
It is not fair to say that apprentice courses are valueless 
because men with this training have been out of work, 
for highly educated men, specially trained in single fields 
of endeavor, have been unemployed for long periods. 

On the other hand, it may be well to train specialists 
in an automobile factory where mass production can be 
accomplished because of the exact duplication of work 
on any single job. But in a locomotive shop, where each 
job is a repair proposition, the mechanic must be trained 
for a diversity of work which may require the applica- 
tion of a thorough knowledge of every phase of the job 
and not simply an understanding of how to make a 
part, or machine a piece, to a standard micrometer gage, 
made and set for him by a man with superior training. 
If locomotive repair work was of the latter nature the 
railroads might or might not benefit by taking a high 
school boy and making him a machinist in six weeks as 
“Hard-boiled” suggests doing. Would you trust a high 
school boy, with six weeks’ training and practically no 
mechanical background, with the job of reboring the 
cylinder block of your automobile? No more than a 
foreman in a locomotive shop would permit the same 
man to rebore valve chambers or cylinders, or handle a 
hundred other jobs of like importance. I am inclined 
to believe that 95 per cent of the jobs in a locomotive 
shop, instead of 5 per cent as estimated by ‘“Hard- 
boiled,” require months, and in some instances years, 
of training before a man is capable of doing satisfactory 
work in a reasonable period of time. Then, again, an 
apprentice-trained mechanic offen acquires qualities that 
make him foremanship timber. This may or may not 
be the case should a select few be chosen for specialized 
training as foremen. 

If one thus assures himself that an apprentice system 
is profitable to a railroad, that it gives a young man a 
training which places him in a position to start life 
as a journeyman mechanic fitted for a variety of jobs, 
and that it endows him with certain characteristics which 
may be useful in elevating his station in life, then the 
matter is most serious and is not “most laughable and 
absurd.” Kempton Copy. 
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Shop Devices for 
Reclaiming Air Hose 


HE bolt cutter, illustrated, has been developed and 

used at the Corwith (Ill.) reclamation plant of 
the Atchison, Topeka & Santa Fe for cutting the small 
clamp bolts in air hose, signal hose, etc., preliminary to 
stripping the fittings from defective hose. It consists 
of the usual carbon-steel cutting blades, bolted in a shear, 
installed in the bench where air-brake hose are repaired. 
Operation of the shear is obtained by means of a 10-in. 
air cylinder and suitable lever connections underneath 
the bench. A small reservoir under the bench provides 


Bolt cutter operated by air with foot-treadle connection 
to the control valve 


storage capacity for the air, the pressure of which, when 
it reaches the cylinder, is limited to 15 lb. by a safety 
valve. 

The feature of particular interest about this shear is 
the arrangement for operating it by means of an air 
control valve and foot-treadle arrangement, leaving both 
of the operator’s hands free to handle the hose. Ad- 
mission of air from the storage reservoir to the brake 
cylinder and its subsequent exhaust to the atmosphere 
is controlled by a 34-in. straight-air brake valve, from 
which the handle and quadrant have been removed and 
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replaced by a sprocket gear and a chain connected at 
one end to a long coil spring and at the other end to a 
bracket on the foot treadle bar. The movement of this 
treadle and bar down, under foot pressure, moves the 
brake valve to application position and applies air in 
the brake cylinder, operating the shear and cutting off 
the clamp bolt. As soon as pressure is released, the coil 
spring pulls the chain and sprocket back to their original 
position, the brake valve then releasing cylinder pressure 
and permitting the brake cylinder spring to return the 
piston and open the shear. 

The air-brake department at the Corwith reclamation 
plant is also equipped with efficient devices and tools 
for stripping the hose fittings, gaging and reclaiming 
those fittings which are in suitable condition for further 
use and reassembling fittings in new hose. 


Hose Testing Device 


A machine for testing newly-mounted hose and fittings 
is also of special interest, comprising, as shown in the 
second illustration, a welded sheet-metal tank, 10 in. 
wide by 8 in. high by 48 in. long, supported at a con- 
venient height on an angle-iron frame which carries the 
testing head, 6-in. by 10-in. air cylinder, necessary oper- 
ating valves, pipes, etc. 

The main operating head, shown at the left of the 
illustration, is in reality a triple-purpose head, performing 


Convenient hose testing device—The insert shows the 
testing head before the application of the hose 


three functions: First, to hold the hose, with the nipple 
end placed over the hollow spindle and the other end 
closed by a capped standard coupling; second, to apply 
air pressure inside the hose, and, third, to lower the 
head and hose with the mounted fittings into a water 
bath, which will immediately indicate any leaks due to 
sand holes or defects in the castings or hose. All of 
these operations are controlled by the straight-air brake 
valve shown at the right of the tank. The first move- 
ment of the handle of this valve after a hose nipple is 
applied over the spindle causes a rubber disc to expand 
inside the nipple, making a water-tight joint and at 
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the same time exerting sufficient pressure to hold the 
nipple on the spindle while pressure is applied. Further 
movement of the brake valve handle admits air pressure 
up to 60 Ib. in the pipe and immerses the head and hose 
in the water bath. Returning the handle to release posi- 
tion causes the head to return to its upper position and 
release the hose. ; 

The line air pressure is shown by the large gage and 
the test pressure by the small gage at the testing head. 
A steam pipe and hose are also shown at the extreme 
left of the illustration, being provided to supply steam 
for tempering the water during cold weather. Next 
to the operating valve at the other end of the tank is a 
hose connection for blowing off any defective fittings 
which may be discovered. The feed valves under the 
tank are used for limiting the pressures as required in 
various parts of the testing head. A safety valve protects 
against excessive pressure in the air cylinder. A close-up 
view of the testing head before application of the hose 
nipple is shown in an insert in the upper part of the 
illustration. 

The general construction of this hose-testing device 
is fairly clear from a study of the illustration, but, as 
a matter of fact, the detailed piping and valve arrange- 
ment necessary to produce proper timing and satisfac- 
tory operation were developed only after considerable 
experiment. 


A Hand Truek with 
Third Wheel 


EAVY materials, particularly metal sheets, are 
much easier to handle with a hand truck if the 


latter is equipped with a third wheel. The truck is 


tipped forward as usual to load, but in moving the load 
about the weight rests entirely on the wheels, instead of 
partly on the workman’s arms. The shank of the castor 
wheel is inserted through holes in two short cross sec- 
tions of 14-in. by 2-in. bar welded between the long 


The third wheel relieves the workman of holding the load 
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braces of the same material. A large washer, pin and 
cotter key at the top of the castor shank hold it in 
place. The long braces are welded to the angles which 
form the principal part of the truck handles. A socket 
for the wooden crooks is made by welding a short sec- 
tion of angle to each of the handle angles at the end. 


Car Straightening 
Devices 


NE of the illustrations shows a bracket for 

straightening car frames, developed at the Silvis 
(Ill.) shops of the Chicago, Rock Island & Pacific. This 
bracket consists of a heavy l-in. by 8-in. steel plate of 
the required length, bent to one-half round at one end 
to engage the rail and bent to the other end at right 
angles to serve as a stop for the heavy wood-framed 
4-in by 8-in. right-angle bracket which is secured to the 
base plate by five 34-in. bolts. The legs of the bracket 
are 4 ft. each way and the frame joints are held together 
by suitable 34-in. bolts of the required length, as illus- 
trated. The bracket is made in two styles, the only 
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Bracket for straightening car frames 


difference being changes in dimensions: A and B, as 
shown in the table. Style 1 is provided for backing-up 
purposes and Style 2 for jacking purposes. 

In operation, this device is used for straightening car 
frames which may have become bent in service. The 
hook end of the Style-2 bracket is placed over the rail 
at the center of the bend. The other end of the bracket 
is blocked level with the top of the rail, which brings the 
upright leg of the bracket in a vertical position. Then 
a jack is placed between the upright and the frame of 
the car, pressure being applied until the frame is 
straightened. In order to hold the ends of the car on 
the opposite side during this process, a Style-I bracket is 
applied near each end of the frame. The Style-1 brackets 
contact the car sides directly and do not require blocks 
or jacking of any kind. The use of the two different 
styles of bracket is clearly shown in the illustration. 


Straightening Bulged Car Sides 


Another device, also developed at Silvis shops, for 
straightening the bulged sides and ends of cars is shown 
in the second illustration. It consists essentially of a 
composite steel-and-wood base member 4, anchored to 
the car sill at one end and supported on diagonal beam B ; 
supporting chain C; and two bracing chains DD. The 
upper end of beam B rests against a 2-in. block at the 
point of maximum deflection of the bulged car side or 
end, and it is obvious that the operation of the jack under 
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the outer end of A will then exert an inward pressure 
sufficient to straighten the bulge. 

The base beam A consists of a piece of oak 4 in. square 
by 10 ft. long, reinforced with two steel straps at the 
left end and slotted along the center at the other end to 
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Small Anchor 
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Re verse anchor when used 
on wood sills or steel sills 
with flange outward 
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These drawings show the manner of using the device for 
straightening bulged sides and ends 


receive a 14-in. steel rack 4 ft. 3 in. long, with notches 
spaced 5 in. on center. The left end of beam 4 is 
equipped with a large anchor designed with a half-round 
hook to engage the side-sill flange and also having a 
substantial right-angle bend for use with wood sills or 
steel sills having the flange outward. Details of this 
anchor arrangement are shown enlarged at one point in 
the drawing. Post B, also of oak, 4 in. square, is 10 ft. 
1 in. long, slotted along the center line at the lower end 
to accommodate the steel rack and provided with a bolt 
and pipe washer to engage any one of the notches of the 
rack. Chain C, 6 ft. long and made of %¢-in. stock, is 
attached to post B by a %4-in. J-bolt and to base beam A 
by a link and strap, the link being shown separately in 
the upper left corner of the drawing. This link con- 
struction obviously permits adjusting the length of 
chain C, as necessary. Chains DD are 8 ft. 6 in. long, 
made of %4-in. stock, permanently anchored to post A 
and equipped with special small anchors designed to hold 
when pulling at an angle on the side-sill flange. The 
detailed construction of these small anchors is shown in 
the drawing. 


Electrocoated 
Abrasive Papers 


EDUCED costs of sanding and surfacing opera- 
tions in railroad shops are made possible through 
the introduction of electrocoated abrasives (sandpapers ) 
used on such jobs as sanding wood, preparing metal 
surfaces for paint, cleaning and rust removal, truing up 
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metal parts, smoothing bearings, removal of weld marks 
and, in general, on surfacing work on cars and loco- 
motives. 

Savings are indicated by tests made by the group of 
abrasive manufacturers who are placing electrocoated 
sandpaper on the market. Working in actual producing 
shops, they have found that the product increases the 
efficiency of sanding and finishing operations over a 
range from 20 to 60 per cent, depending upon the job 
done. 

This product is the result of a recently perfected 
method of applying an abrasive coating by means of an 
electrostatic field which is maintained by means of a 
current of 50,000 or more volts potential acting between 
two plate electrodes. The lower electrode is the nega- 
tive. Over this the abrasive particles are conveyed on 
a belt. As they enter the field they are electrified. As 
a consequence, they all stand on end and take places at 
equal distances from each other. The force of the field 
then propels them at high speed toward the upper, posi- 
tive electrode. Before reaching this they strike a glue- 
covered paper or cloth which is being passed at an ap- 
propriate speed under the upper electrode. Here they 
fix themselves securely and the sandpaper then passes 
on to the drier. 

By the use of this method a coated abrasive is ob- 
tained in which all the abrasive grains are set on end 
with their sharpest cutting edges and points presented 
to the work. These grains are also uniformly distrib- 
uted and evenly spaced all over the surface of the back- 
ing. 

Electrocoated abrasives will be manufactured by sev- 
eral well-known companies and will be marketed through 
dealers and supply houses. 


Improvements in 
Eye Protection 


HE latest advances in eye protection for oxyacety- 

lene welding and cutting have been embodied in 
the Oxweld No. 15 welding spectacles and a new lens, 
type AA, recently announced by the Linde Air Products 
Company, 30 East Forty-Second street, New York. 

In this type spectacle the lenses are mounted in 
natural canvas-bakelite frame and are 50 mm. in dian- 
eter. This width permits a wider angle of vision and 
gives greater protection against light and sparks. 

The temples (bows) are covered with insulating ma- 
terial and the frame is non-flammable and does not con- 
duct heat. By means of a snap device where the tem- 
ples meet the frame it is possible to spread the frame 
and change lenses in a few seconds. Oxweld type AA, 
A or B lenses can be furnished in the same colors and 
shades as for the Oxweld No. 12 goggles. The type 
AA lens, flat ground and polished, is made in light, 
medium and dark green shades. 

The use of the type AA lens is recommended where 
safety codes prevent the use of other lenses which are 
not flat ground and polished, although equally effective 
otherwise. This lens is designed to conform to all code 
requirements, including those of the federal govern- 
ment. 


Wuy Don’t Toey Do Tuis witu ALL THE RarLways’ 
SurrLUs Locomotive Power?—The first locomotive ever to be 
used in the manufacture of beer was working 24 hr. a day at 
the plant of the Hazelwood Beverage Company, Pittsburgh, Pa., 
recently. With orders on hand exceeding the capacity of the 
plant, an auxiliary source of steam had to be secured. A Balti- 
more & Ohio locomotive was leased for the purpose, and, from 
all reports, it did its job well. 
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Hopper Car 
Seaffold Support 


wW HEN extensive repairs are being made to hopper 
or gondola cars the scaffold support shown in 
the illustration will be found to be an indispensable part 
of the equipment for the fitting and riveting gangs. It 
is placed over the top angle of the car in the position 
shown in the photograph, the flat side resting against 


This scaffold support is hooked over the side of an open- 
top car 


the car side. One or two planks are placed between 
two or three of the supports and act as a scaffold for the 
men who are fittings, reaming or riveting the car sides. 
The scaffold support can be of any depth, however 36 
in., is most desirable when repairing hopper cars as it 
permits the workmen to reach to the top angle of the 
car side while on the scaffold and the balance of the side 
can be reached from the ground. It is made from % 
in., by 21⁄4 in., flat wrought iron and formed as shown. 


Pneumatic Device for 
Stripping Angle Cocks 


PNEUMATIC vise, together with a power 

wrench for stripping angle and cut-out cocks on 
the repair bench, is shown in the illustration. An 
ordinary pneumatic motor is mounted overhead and is 
equipped with a socket wrench which fits the bottom 
nut and cap on angle and cut-out cocks. The workman 
merely places the nut into the socket wrench and applies 
the air to the vise and clamps the angle cock in position 
as shown. The nut can then either be removed or re- 
placed by operating the air valve controlling the revers- 
ible motor overhead. 
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Where parts of train-line nipples have been broken 
off in the angle cock these can also be removed by 
merely applying a gouging tool to the socket wrench and 
placing the angle cock in the vise in much the same man- 
ner as is done when the cap is removed. 

The installation of this device on the work bench at 
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Angle cocks are easily dismantled by this device 


the angle and cut-out cock shop will increase the ef- 
ficiency of the workmen and is said to have provided an 
increase of 35 per cent in the shop output when installed 
in the air-brake repair shop of an eastern railroad. 


Feed Tank for Heavy 
Finishing Operations 


HE DeVilbiss Company, Toledo, Ohio, has recently 

placed on the market a 60-gal. pressure feed tank 
for heavy finishing operations. The tank is 3914 in. 
high and 24 in. wide. The proportions of this size re- 
sult in easier handling in filling and cleaning operations. 
The walls are of .125 open-hearth steel, heavily gal- 
vanized inside and out. A pressed-steel cadmium 
plated cover has twelve clamps. A new style revolving 
agitator works close to the bottom of the tank, prevent- 
ing the possibility of accumulation of pigment. Regu- 
lar equipment includes pressure regulator and gage, 
safety valve, relief valve, air-inlet valve, two air and 
two fluid outlets. It can be supplied either with top 
or with bottom outlet and with or without gage glass to 
indicate the level of material within the tank. 
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A Support for a 
Punch Press 


N handling metal bars and angles, etc., at the punch 
machine the work is made easier by the use of a tee 
extending about 8 ft. each way from the machine and 
supported at the end by two bars welded on four legs. 
A measuring stop is welded to the top of the tee at one 
end and a guide, made from a short section of channel, 


Support for angles and flat stock at the punch press 


is welded lengthwise at the other end. At each side of 
the machine a roller, made from 1-in. pipe 8 in. long on 
a bolt inserted through a bracket, is used to make the 
movement of the material easy. The brackets are shaped 
on the bottom to grip the flanges of the tee and are 
moved along to the required distance. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to re isions on a large 
number of questions and controversies which are sub- 
milled from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Bill for Cleaning and Lubrication 
At Intermediate Terminals 


Through line chair-car service was maintained between 
St. Louis, Mo., and Oakland, Calif., during several 
months of 1931 via the Missouri Pacific, Denver & Rio 
Grande Western and Western Pacific, each company 
agreeing to charge the line comprising this run for ex- 
pense incurred as authorized under Passenger Car Rules 
6 and 9. The D. & R. G. W. has, in many of its bills, 
charged the Missouri Pacific for expenses at its St. Louis 
City division terminal to cover lubrication and cleaning 
of chair cars on a basis proportional to mileage. The 
Missouri Pacific has paid these bills under protest and 
objected to the charges, which are claimed to be of an 
arbitrary nature not authorized by the rules, in view of 
the fact that the D. & R. G. W. is an intermediate road 
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in this operation. The Missouri Pacific contended that 
inasmuch as certain charges were rendered on a basis 
of 25 cents per car for exterior cleaning and 25 cents 
per car for cost of lubrication, these charges were arbi- 
trary charges not conforming to the class of work re- 
quired for the labor allowance permitted under P. C. 
Rule 21. The cars laid over at Salt Lake City approxi- 
mately 15 min. each way, which the Missouri Pacific 
contended did not permit a thorough job of cleaning the 
exterior as provided under the aforementioned rule. The 
Missouri Pacific further contended that there is no 
authority for the charge for cleaning unless the work 
is performed completely, citing a decision rendered in 
Arbitration Case 854 to the effect that “lubrication, etc., 
at intermediate points are proper, provided, to justify 
the M. C. B. charges for such work, the cleaning was 
as efficiently done at the intermediate as at the extreme 
terminal.” In referring to the charges of 25 cents per 
car for lubrication the Missouri Pacific contended that 
there is no authority for such charge and cited P. C. 
Rule 9 as allowing 50 cents labor for terminal lubrica- 
tion on cars in through service, and that they considered 
this charge as applicable at origin and destination, and, 
further, that the lubrication furnished at intermediate 
points constitutes a service treatment and should be 
taken care of on the part of all lines involved under 
P. C. Rule 1. In its statement the D. & R. G. W. called 
attention to the fact that in establishing the service 
mentioned it was agreed that the three roads should each 
place two chair cars in through-line service, and that 
the expense of servicing such cars should be pro-rated 
on a mileage basis in accordance with P. C. Rules 3, 6 
and 9. The D. & R. G. W. finds it necessary to have 
an extra force of coach cleaners and oilers meet the 
trains at Salt Lake City to clean, supply and lubricate 
these cars during the 15-min. layover. That road con- 
sidered the actual expense incurred at this intermediate 
terminal as properly chargeable to line service expense, 
and said that its costs exceeded the 25 cents per car for 
lubrication and the flat rate of 25 cents per car for 
lubrication which was charged in its bills against the 
Missouri Pacific and the Western Pacific. They drew 
attention to the fact that these charges were based on 
actual costs for labor and not on the price specified under 
Rule P. C. 21, which they understood applied to work 
performed at terminals of origin and destination, whereas 
under P. C. Rule 9 they were of the belief that the inter- 
mediate road may charge against line service the actual 
costs involved for cleaning and lubrication of cars oper- 
ated in through runs. The D. & R. G. W. further 
pointed out that P. C. Rule 9 does not differentiate 
between intermediate and destination terminals and con- 
tended that it was clearly intended under this rule that 
such expense incurred by all roads interested in line 
service should be pro-rated to all on a mileage basis; 
otherwise, why was the note inserted in the rule making 
the handling line responsible for ordinary cleaning, etc., 
except on cars in line service? 

A decision was rendered by the Arbitration Committee 
on November 4, 1932, as follows: “The contention of 
the Denver & Rio Grande Western is sustained and their 
bill should be paid. Passenger Rule 9, Sections (a) and 
(d) and note under Section (e) apply. This note makes 
handling line responsible for ordinary daily cleaning, 
sweeping and dusting interior, wiping down or washing 
exterior, cleaning windows, etc., when car is not oper- 
ated in line service—therefore, expense incurred for 
doing this work when car is in line service should be 
pro-rated to the roads interested in the line on a mileage 
basis.”—Case No. 1718, Missouri Pacific vs. Denver & 
Rio Grande Western. 
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In the 


Back Shop and Enginehouse 


Wheel-Shop 
Devices 


NUMBER of devices developed in the wheel- 

repair department at the Chicago shops of the 
Chicago & North Western are shown in the illustra- 
tions. The first of these affords a general view of the 
wheel shop with the 800-ton Niles hydraulic press in 
the foreground and tire-storage racks in the background. 
Particular attention is called to these racks which con- 
sist simply of rail sections bent to U-shape and bolted 
back to back and to the floor in sufficient numbers to 
take care of the various sizes of tires commonly used 
at this shop. Two lines of rail sections are placed 
parallel and 31 in. apart, being braced vertically by 
stayrods of one-inch round iron threaded on each end 
and equipped with positioning nuts. The use of this 
type of rack permits storing tires safely in a position 
almost vertical, taking relatively little floor space and 
facilitating calipering and inspection. 

The close-up view of the wheel press equipped for 
removing crank pins is particularly interesting because 
this method avoids the practice still followed in some 
shops of pressing crank pins through the wheel centers 
in the same direction as applied. This often results in 
enlarging the hole, since practically all crank-pin holes 
are slightly tapered, being large at the hub face. The 
preferred practice is to back out the pin in the reverse 
direction from which it was applied. For this purpose, 
a special cap and trough casting is applied to the ram, 


being supported by a sling from a small carriage on the 
upper tension bar. This cast-steel trough, with an in- 


side diameter of 1114 in. and a length of 22 in., bears 
against the wheel center during the pressing off opera- 
tion and is large enough to receive the largest crank 


The press equipment for removing crank pins from the 
outside 


pin after it is pressed out. A steel back-up block and 
horizontal post, held in the movable resistance beam 
of the press, as illustrated, bears against the inner end 
of the crank pin and, under operation of the ram, the 
wheel center is pressed off the pin in the reverse direc- 


General view of Niles 800-ton wheel press at the Chicago shops of the Chicago & North Western—Tire storage 
racks in the background 
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tion from which the pin was applied. The back-up 
post is so arranged that various adapter blocks can be 
used to take care of different sizes of crank pins. 

The small movable carriages on the top tension bar 
of this press are worthy of special note because the 
upper rolls are equipped with ball bearings. An ad- 
ditional feature designed to prevent binding and afford 
easy movement of the carriage is the provision of dou- 
ble rolls at the bottom of the front cover plate and one 
roll (not shown) at the top of the back plate. The 
necessity for providing these rolls rests in the fact 
that the U-bolt which supports the sling and cast-steel 
trough, wheel center, or other heavy part, is off-center 
from the carriage, and, without the rolls, the side plates 
of the carriage would be pulled against the upper tension 
bar and cause sufficient friction so that the carriage 
would be difficult to move. 

The third illustration, which shows the operation of 
pressing out an axle, also illustrates an ingenious and 
very satisfactory method of counterbalancing the steel 
block which is used between the axle and the ram of the 
press. This block is equipped with a projection which 


Convenient and safe method of counterbalancing the 
hollow steel block used in pressing out axles 


forces out the key at the same time the axle is removed 
and the I-bolt, to which the supporting cable is attached, 
is threaded into a steel sliding piece inside a cavity in 
the block and is capable of movement longitudinally in 
a slot so that, as the axle is pressed out, the I-bolt moves 
in the slot and is not sheared off. Referring to the 
illustration, it will be noted that the supporting cable 
is carried over two rolls on the top of the carriage and 
has a counterweight at the other end, which not only 
makes it easy to raise or lower the block but avoids the 
necessity of holding it to prevent dropping when the 
pressure on the ram is just being applied or released. 

The device used in counterbalancing locomotive driv- 
ing wheels is also shown in the fourth illustration. The 
driving wheels are the main wheels for the North West- 
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ern Class-H, 4-8-4 type locomotive, which are cross- 
counterbalanced to 10 deg. The counterbalancing device, 
or weighing beam, consists of a channel-iron beam and 
U-bolt for movement by means of the shop crane, the 
beam being provided with two ball-bearing rolls which 
bear on the crank pin and serve to minimize friction. 
Two vertical rods, bolted through a bottom spacing plate, 
carry the load. The plates, which are slotted at the 
ends to engage the round side rods of the device, are 
6 in. wide and of varying thicknesses, each plate being 
weighed and stencilled. In certain cases, such as that 


of the main driving wheels in the illustration, the 
counterweight required is so large that additional lead 
blocks are laid on top of the plate to effect a balance. 
In this particular instance, the iron plates weigh 1,77814 


Roller-bearing weighing beam used in counterbalancing 
driving wheels 


lb., the lead 558% lb. and the weighing-beam frame, 
rods and base, 383 1b., a total of 2,720 lb. This total 
weight was checked by placing the loaded weighing beam 
directly on a pair of Fairbanks-Morse scales convenient- 
ly located in the wheel shop. 

The stand used for supporting driving wheels during 
the counterbalancing operation is of particularly rigid 
construction, comprising two steel rails bolted to heavily 
braced I-beams which are welded to floor plates mounted 
on concrete foundation blocks. The rail sections are 
carefully levelled and ground to a smooth, straight sur- 
face, so that the operation of counterbalancing can be 
accurately performed. 


Vat for Applying 


No-Ox-Id Compound 


O-OX-ID compound is being applied on machine- 

finished locomotive and car parts which it is essen- 
tial to keep from rusting. The standard practice card 
of at least one midwestern carrier requires that this 
application must be made using a special steam-heated 
vat, as shown in the illustration. The material, to which 
the compound is applied, is dipped at a temperature of 
from 160 to 180 deg F., and then allowed to drain. In 
case it is not machine-finished material, thorough initial 
cleaning is necessary. In the case of locomotive mate- 
rial, such as packing rings, knuckle pins, bushings and 
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all finished parts, whether made on shop order or for 
stock, and not immediately applied, treatment with the 
No-Ox-Id compound is required. 

Referring to the illustration, a convenient type appli- 
cation tank is illustrated. It consists of an inner tank 
12 in. by 2 ft. 8 in. by 3 ft. high, suitably supported in 
an outer tank 20 in. by 3 ft. 2 in. by 3 ft. high. The 
inner tank rests on four wooden blocks 2 in. above the 
bottom of the outer tank which is supported on 134-in. 
by 5-in. wooden blocks on the shop floor. The material 
used in making the tanks is 18-gage galvanized iron. 


yk Steam Line to 
f. Heater Coil 


JSoldered 


| Detail of 
| Corner 


Valve 


"Pipe ; 
P eons eoan 


| Detail of Flange and Method 
of Tying Tanks at Top 


Especially designed vat for applying No-Ox-Id compound 


All seams are riveted and soldered, each tank being 
water-tight. The inner tank is permanently positioned 
with regard to the outer tank by means of ten %¢-in. 
by 34-in. straps or ties, the method of flanging the tanks 
and applying these ties being shown in detail in the 
drawing. 

A ¥-in. water pipe and valve are provided for filling 
the space between the inner and outer tanks, and a steam 
line, also %4 in. in size and applied as shown, heats the 
water and the No-Ox-Id bath in the inner tank to the 
required temperature. A trap is indicated in the steam 
line for drainage purposes, but this is not necessary if 
the discharge is connected to the shop service drain. 


Aluminum 
Tire Gage 


AN aluminum tire gage, designed and made at the 
Chicago shops of the Chicago & North Western 
for calipering driving-wheel tires and wheel centers, is 
shown in the illustration. The gage frame, as well as 
the sliding arms, was cast at the Chicago shops’ foundry, 
the melt consisting of scrap aluminum. Owing to the 


use of this material, as well as the T-section frame with 
graduated holes in the web, the gage is unusually light, 
weighing only 17% lb. There is practically no spring 
in this gage, and this fact, in conjunction with the light 
weight, promotes a sensitive “feel” of the gage and 
accurate calipering. These characteristics are noticeably 
absent from many of the wood-frame gages now in use, 
and steel-frame gages are generally too heavy to be 
entirely. satisfactory. 

By referring to the illustration, the detailed construc- 
tion of the gage will be apparent. The frame is made 
8 ft. 3 in. long to accommodate the largest tires. The 
flange of the T-section is 2% in. wide and the web 3 in. 
high at the center and 23% in. high at each end. The 
holes drilled in the web to reduce the weight are gradu- 
ated in size from 1% in. in diameter at the center to 
34 in. at each end. The aluminum arm and steel point, 
at the left end, are held in position on the gage frame 
by means of four countersunk head screws firmly set 
into the frame flange. The aluminum arm at the right 
end of the gage slides on the flange of the gage frame 
and is held in any desired position, depending upon the 
size of the tire being calipered, by means of four thumb 
screws. Final adjustment to the exact size of the driving- 
wheel tire diameter is obtained by the steel point with 
a knurled round end for turning, and hand adjustment 
by means of a threaded fit in the arm. Once set, this 
adjustable steel point is held positively in position by 
means of a knurled collar and taper locking nut. 


t 


V-Belts for 
Multi-V-Drives 


A N improved type of Goodyear Emerald cord V-belt 
has been made available by the Worthington 
Pump & Machinery Corporation, Harrison, N. J., for 
application to multi-V-drives for which high power 
capacity, long flexing life, uniform cross-section and low 
stretch are claimed. This belt is made in two styles, 
one having endless cord in one plane, and the other two 
endless cords in two planes. All cords are completely 
embedded in rubber, thus affording full insulation for 
the control of internal heat. 

The tension and compression sections of the belt are 
composed of rubber, with layers of fabric distributed 
through the compression section to prevent excessive 
flexibility. 

The belt is molded to shape and is completely en- 
closed in a fabric envelope which protects the working 
elements and provides a good contact surface for the 
V-grooved sheave. The fabric for the envelope is so 
cut that the threads run on the “bias.” This prevents 
the envelope from taking any part of the load, thus pro- 
tecting it from rupture. A smooth, unbroken surface 
on the contact faces minimizes the possibility of fraying. 
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A light-weight, rigid tire gage made of aluminum 
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Pneumatic 
Drilling Devices 


HERE large numbers of locomotive side rods are 

handled the accompanying illustration, Fig. 1, 
shows a convenient and efficient pneumatic drill press 
fastened to the rod bench that eliminates handling the 
rods to and from the radial drill press with an overhead 
traveling crane. 

A pneumatic hoist is placed in a convenient location 
where it is accessible for use in lifting the rods to the 
drill as shown, for drilling the keeper bolt holes as well 
as the compression grease cup holes. The drill is also 


used for tapping threads for the keeper bolt in new side 


Fig. 1—Locomotive rods can be drilled with this device 
without unnecessary handling 


rods. One mechanic handles the rods and drills all holes 
without the aid of a helper, thereby cutting the cost of 
drilling and handling to a minimum, also increasing 
production. 


Fig. 2—The foot-operated drill for miscellaneous drill- 
ing operations 


376 


Railway Mechanical Engineer 


The illustration shows clearly how simple the frame- 
work is that supports the heavy duty pneumatic drill. 
The frame member is made to move up and down on the 
steel post by means of the hand wheel fastened to the 
adjustable stationary arm. The hand wheel is connected 
to the feed screw by two bevel gears, thus forcing the 
drill up and down by simply rotating the hand wheel in 
the desired direction. 

Fig. 2 illustrates another pneumatic toolroom drill that 
is lever operated. This drill is of practically the same 
design as that used for drilling holes of small diameter 
up to %4-in., and is located at the toolroom window where 
the attendant can drill small pins and other parts with- 
out interrupting other work in the machine shop. The 
drill in Fig. 1 is operated by a throttle valve which is an 
integral part of the drill. The toolroom drill is operated 
by a foot throttle valve. The operator holds the work 
with his left hand and operates the lever with his right, 
thereby controlling the movement or rotation of the drill 
with his foot. 

The drill can be moved up and down on the column 
as desired. It is locked in position by means of a thumb 
screw located in the top section of the hand lever ad- 
justable collar. The framework for these drills can be 
constructed right in the toolroom and the conventional 
type of air motor or drill used in the frame. 


Rack for Storing 
Throttle Assembly 


HEN locomotives are in the shop undergoing re- 
pairs the throttle and power reverse gear as- 
sembly should be removed and sent to the machine shop 


A finished part rack which combines orderliness and ease 
of inspection 
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for conditioning. All pins, bolts, bushings and other 
moving parts should be carefully examined and renewed 
or repaired when found worn. 

The rack shown in the illustration is used for storing 
the throttle assembly after it has been completely re- 
conditioned and is ready for replacement on the engine. 
It affords the general foreman ample opportunity to in- 
spect all of the parts during his various tours of inspec- 
tion and insures having a completely assembled throttle 
or power reverse gear available at all times for applica- 
tion to engines when needed. It also eliminates damage 
to the parts after they are repaired account of heavier 
material being piled on them if allowed to remain on the 
floor or bench of the machine shop. 


Releasing Driver 
Brakes Quickly 


NE of the eastern railroads has a class of switching 

locomotives on which some difficulty has been ex- 
perienced in quickly effecting the release of driver brakes. 
These particular locomotives are older road engines 
which have been assigned to switching service. The 
drawings accompanying this article show the details of a 
device which has been applied to the locomotives that has 
successfully overcome the trouble. Essentially it con- 
sists of a coil spring arrangement in which the spring is 
compressed when the brake cylinder push rod is forced 


W.A.B.Co's Release Spring,No.1077 Carb.St. 2Read. D 
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Details of the spring-operated brake releasing mechanism 
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back as a result of a brake application; then, when the 
brakes are released, the compressed spring adds sufficient 
force to the brake mechanism to effect a satisfactorily 
rapid release. 

A spring seat and guide 4 made of 3!4-in. pipe is 
welded to the boiler brace immediately back of the driver 
brake cylinder. A clevise F and pin C are attached to 
the top driver brake lever-cylinder connection and, by 
means of the threaded push rod E, which is long enough 
to project through the brace sheet when the brakes are 
released, the spring assembly is compressed when the ap- 
plication is made. Double nuts, both at the spring end 
of the threads and at the brake cylinder end, permit the 
necessary adjustments to be made to assure the proper 
functioning of the device. 


Serap Wagon for 
Tin Shop 


ICKING up shearings of tin from the floor of the 
tin shop is considered a hazardous task for the 
reason that many slivers of tin are liable to injure the 
person handling them unless great care is exercised. 
The tin shop foreman on one railroad designed a scrap 


By catching shearings in this wagon a disagreeable job 
is eliminated 


wagon that completely fills up the space behind the tin 
shear and catches practically all of the scrap or shearings. 

The wagon shown in the photograph is made of heavy 
gage sheet tin, the size to be governed by the type of 
shear used. It is mounted on 18 in., diameter wheels 
and equipped with a pipe handle, set at an upward angle 
to prevent the scrap from piling too close to the laborer’s 
hands when moving it to the scrap car. 


Aluminum 
Welding Flux 


N all-purpose aluminum welding flux, Oxweld 

aluminum flux, has been placed on the market by 
the Linde Air Products Company, 30 East Forty-Second 
street, New York. This flux is intended to replace the 
two fluxes previously marketed, one for welding pure 
aluminum and the other for welding aluminum alloys. 
The new flux is suitable for welding both metals. 
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Among the 
Clubs and Associations 


Toronto Raitway Cius.—“Mass Move- 
ment” was the subject discussed by A. A. 
Gardiner, assistant general passenger traf- 
fic manager of the Canadian National, 
before the meeting of the Toronto Railway 
Club held at the Royal York Hotel on 
October 6. 


CanapiaN Raitway CLus.—The Hon. 
Wesley Frost, Consul General for the 
United States in Canada, will discuss 
“Crime in the United States” at the meet- 
ing of the Canadian Railway Club to be 
held in the York Room of the Windsor 
Hotel, Montreal, at 8 p. m., October 16. 


Rattway CLUB or PitrssurcH.—At the 
September 28 meeting of the Railway 
Club of Pittsburgh, which was held at the 
Fort Pitt Hotel, Pittsburgh, Pa., Lawrence 
Richardson, mechanical assistant to the 
vice-president and general manager of the 
Boston & Maine, presented a paper on “An 
Analysis of Equipment Repairs.” 


Paciric Ratpway CLUB.—At the annual 
meeting of the Pacific Railway Club to 
be held at 7:30 p. m. on October 13 at 
Sacramento, Cal., V. Villette, Pacific coast 
manager of the Westinghouse Air Brake 
Company, will discuss the new AB brake. 
Motion pictures and slides of tests of the 
AB brake will be shown. 


Car FOREMEN’S ASSOCIATION OF OMa- 
HA, Councrt Burrs & SourH OMAHA 
INTERCHANGE. — “The Interchanging of 
Cars in the Terminal” will be discussed 
by N. A. Johnson, general car foreman of 
the Chicago, St. Paul, Minneapolis & Oma- 
ha, before the meeting of the Car Fore- 
men’s Association of Omaha to be held 
at 1:15 p. m. on October 12 at the Omaha, 
Neb., depot of the Chicago, Burlington & 
Quincy. 

ASSOCIATION OF RartLway ELECTRICAL 
ENcInEErS.—Because of the effect of the 
depression on the railroads and the fact 
that no work has been done by the com- 
mittees, the Association of Railway Elec- 
trical Engineers will hold no convention 
this year. The executive committee will 
hold its regular session at the Hotel Sher- 
man in Chicago, on October 19, to handle 
the association business and elect officers. 


Western Rattway CLus—The initial 
fall meeting of the Western Railway Club 
will be held on Monday evening, October 
16, at the Hotel Sherman, Chicago, the 
speaker of the evening being R. L. Lock- 
wood, Director, Section of Purchases, Fed- 
eral Co-ordinator of Transportation. Mr. 
Lockwood will discuss the subject “Rail- 
road Purchases and Standardization.” As 
this subject is one of unusual interest and 
importance, particularly at the present 
time, it is anticipated that a large number 
of railway officers and supply-company 
representatives will be present to hear the 
address and take part in the subsequent 
discussion. The usual “Dutch-treat” din- 
ner will be served at 6:30 p. m. 
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Cuicaco Car ForeMEN’s ASSOCIATION.— 
Meeting held Monday evening, September 
11, at the Bismark Hotel, Chicago. Sub- 
ject, “The Vital Influence of Modern 
Braking in Freight Service.” Speakers, 
L. K. Sillcox, vice-president, New York 
Air Brake Company, Watertown, N. Y., 
and C. A. Campbell, engineer of tests. 
{At this, the first meeting of the associa- 
tion for the 1933-1934 season, a large at- 
tendance of well-known mechanical-depart- 
ment heads and car supervisors was pres- 
ent, owing to the prominence of the speak- 
ers and the great interest in the new brake 
which has been in the process of develop- 
ment and test during the last three years. 
Mr. Sillcox discussed in general the func- 
tions of the new brake and its economic 
advantages as applied to modern freight 
equipment, and Mr. Campbell described 
the brake in detail, using carefully-selected 
charts and diagrams. A moving picture 
illustrating tests of the new brake was 
shown at the conclusion of Mr. Campbell's 
paper. 


Directory 


The following list gives names of secretaries 
dates, next or regu meetings and places o 
mening of wiechonteal associations and railroad 
clubs: 


Arr-Braxe Association.—T. L. Burton, Room 
2205, 150 Broadway, New York. 


Attizp Rartway SurrLY Association.—F. W. 
Venton, Crane Company, Chicago. 
American Rattway Association.—Division V. 
—MecHanicar.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 
Division V- EQUIPMENT Painting Src- 
tion.—V. R. Mrs hese Chicago. 
Division VI.—PURCHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 
Division —Sarety SECTION —J. i 


30 Vesey street, New York. 
Division ee —Car Service Drviston.— 
. A. Seventeenth and streets, 
Washington, ha, E 


American RAILWAY pa ForrMEN’s ASSOCIA- 
tion.—G, G. Macina, 11402 Calumet avenue, 
Chicago. 

Amanican Society or MecHaNicaL ENGINEERS. 

vin W. Rice, 29 W. Thirty-ninth 
New York. 

Rattroap Division. — Marion B. Richard- 
son, Room 332, 30 Church street, New York. 

Macuing Smor Practice Divisiow.—R. 

W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Marenracs Hanpting Drvision.—M. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way. New York. 

IL anp Gas Power Division.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fugrs Division.—W, Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION Pras Rartway ELECTRICAL ENGINEERS. 
~ Jos. A. Andreucetti, C. & N. W. Station, 
Chicago. 

Caxļanran Rarrway CLUB.—C. R. aa | 2276 
Wilson avenue, Montreal, ej 

Monday of Qus mont! 

on August at Windsor 


7. 


in June, 
Hate jane. T 


Car DEPARTMENT Ormas ASSOCIATION. —A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Forz{men’s Association or Cuicaco.—G. K. 
Qliver, 2514 West Fifty Atth street, Chicago. 

Regular meetin e Jah Monday in each 
month exce ne, 


July and August, Bis- 
marck Hotel, Chicago, a ve 


Can Forrmen’s Association or Omana, Council 
Bluffs and South Omaha _Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
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eepe im June, | second.. 


& Quincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. R r meet- 
ings, second Thursday of each month at 
Council Bluffs. 


CENTRAL Rae sr Crus or Burrato.—M. D. 
Room 1817, Hotel Statler, Buffalo, 
K eee A Regular meeting, second Thursday 
each month, except June, July and August, 

at Hotel Statler, Buffalo. 

Creverann Ratrway CLus.—F. B. Frericks, 
pests Alder avenue, Cleveland, Ohio. Meet- 

second Monday each month, except June, 
Ju y and August, Rare the Auditorium otel, 
Sixth and St. Clair avenue, eland. 

Eastern Car coe arte Association.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, ž . Regular meetings, 

Friday of each month, except June, July, 
August and September. 
Ispranarotis. Ci Car _ Inspection Assocration.—R. 
A. Sin , 822 Big Four building, Indian- 
spol, i ” Regular meetings first Monday 
each month, except July, August and 
September, at Hotel Severin, Indianapolis, 
EE Re Noon-day luncheon, 12:15 p. m. 
for xecutive Committee and men interested 
in the car department. 

InrzRNationaL RarLroap Masts Piacra s 

IATION.—W. J. Mayer, Michi 
tral, 2347 Clark avenue, Detroit, 

International RarLway FurL Pye 
T. D. Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAL 
AssociaTion.—William Hall, 1061 W. 
basha street, Winona, Minn. 

Master BolLERMAKERS’ ASSOCIATION. — A. F. 
Stiglmeier, secretary, 29 Par! street, 
Albany, N. Y. 

New_ Encrann Rarrroap CLus.—W, E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. R 
ular meeting, second Tuesday in each mon 

ting June, July, August and September. 
Octa r and November meetings to be held 
at University Club, Boston. 

Nsw, Yorx Raitroap Crus.—D. W. Pre, Room 

527, 30 Church street, New York. loctings, 
third Friday in each ponh. except June, 
July and st, at 29 West Thirty-ninth 
street, New York. 

NorTHWEST Wier Men's Assocation =E N. 

chief interchange inspector, ne- 
sota Transfer Railway, St. Paul, Minn. 


ForzmEN’s 
Wa- 


Meeting first Monday each mon except 
Tres JY fnd. August, at innesota 
Transfer M. C. A. nasii building, 


St. Paul. 
Pacırıc RarLway CLus.—William S. Wollner, P. 
. Box 3275, San Francisco, Cal. R r 
meetings, second Thu: y of each month in 
San Francisco and Oakland, Cal., alternately. 
RarLway Car Men’s qo or Prora anD Paxın. 
—C. L. Roberts, R. F. D. 5, Peoria, Ill. 


RarLway Crus or PittssurcH.—J. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, 

RarLway Fire Paovecrion Assocration.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 
Annual meeting ber 17-18, Hotel 
Stevens, Chicago. 


RAILWAY Surri. Manoractoiess ASSOCIATION. 
» 1841 Oliver Serpe gs ea Pitts- 
burgh pa iets with Mechanical 
and Pa M and Stores Division, Ameri- 
can Railway Association. 
SoutHgern anp SoutHwesreren Rattway CLUB.— 
A. Miller, P. O. Box 1205, Atlanta, Ga. 


Regular meetings third Thursday in Janu: 


ary, March, ay, July, September 
November. ‘Annual’ meetin , third Th il pe 
in November, Ansley , Atlanta, Ga. 


Suprry Men’s ASSOCIATION. —E. H. Hancock, 
treasurer, Louisville Varnish Ses anie Louis- 
ville, Ky. Meets with Equipment 
Section, Mechanical Division 
Railway Association. 


Toronto Rattway CLus.—N. A. Walford, dis- 


Picea 


trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. first Friday 
of each month except jue cetinge and August. 


Travetinc Encrnegr’s Assocration.—W. O. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western Rattway Crus.—C. L. Emerson, 822 
Straus Building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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NEWS 


THe Grann TRUNK WesTerN has placed 
an order with the Timken Roller Bearing 
Company for trailer bearings for use under 
five of its locomotives. 


Tue LenicH & New ENGLAND has au- 
thorized the dismantling of 273 box cars 
of 30 tons’ capacity and 62 box cars of 40 
tons’ capacity, and has sold for dismant- 
ling 33 hopper cars of 50 tons’ capacity 
and 197 gondola cars of 40 tons’ capacity. 


THE DELAWARE, LACKAWANNA & WEST- 
ERN has ordered three Diesel oil-electric 
locomotives in addition to the nine reported 
in the July issue of the Railway Mechan- 
ical Engineer. Eight of these locomotives 
are now being built by the American 
Locomotive Company at Schenectady, N. 
Y., and four by the Ingersoll-Rand Com- 
pany at Phillipsburg, N. J. 


Cuicaco, BURLINGTON & Quincy.—The 
Edward G. Budd Manufacturing Company 
has placed with the Timken Roller Bearing 
Company an order for all roller journal 
bearings to be used under the stream-lined 
passenger train, which the Budd Company 
is building for this railroad. 


Tue LouisviLLe & NASHVILLE has sold 
4,380 units of obsolete and depreciated 
rolling stock to be dismantled and disposed 
of as scrap. Included in the sale were 251 
locomotives, 3,671 freight cars and 368 
units of work equipment—all obsolete stock 
of small capacity unsuitable for service in 
modern trains. The cars were of various 
classes of wooden equipment. The original 
cost of the entire lot was approximately 
$7,000,000, but this value had been largely 
depreciated at the time of the sale. 


A. R. A. Sample Cars Delivered 


THE FIVE SAMPLE steel-sheathed, wood- 
lined 50-ton box cars of the new A. R. A. 
type of construction adopted as standard 
in 1932 have been completed by the Pressed 
Steel Car Company at its McKees Rocks, 
Pa., plant. These are the cars which were 
ordered by the American Railway Asso- 
ciation from the American Railway Car 
Institute in March of this year. They are 
nearly two tons lighter in weight than the 
steel-sheathed, wood-lined box cars of sim- 
ilar capacity, which were designed by the 
Committee on Car Construction in 1923 
but never adopted as standard, although 
approximately 70,000 cars have been built 
from this basic design. The inside dimen- 
sions of the new cars are: Length, 40 ft. 
6 in.; width, 8 ft. 9% in., and height, 9 ft. 
4 in., the width and height being the largest 
possible in a car for generally unrestricted 
interchange service. The cars will now be 
subjected to rigid tests by the American 
Railway Association in co-operation with 
the various railroads to determine whether 
there may be any possible weaknesses in 
the structure. The Car Construction Com- 
pany is now studying the possibility of 
bringing about a further reduction in the 
weight of cars of this design by the use 
of light-weight alloys without unwarranted 
first cost for such material. 
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Increases in Shop Employment 
Continue 

Boston & Maine—The number of 
workmen employed in the repair shops of 
the Boston & Maine were increased by 205 
men during September. The September 
employment in the railroad shops at Bil- 
lerica, Mass., and at Concord, N. H., and 
at Keene totaled 1,166 men, as compared 
with 961 in August, with an increase in 
appropriation for the shops of $38,682. 

The principal increase was at the Con- 
cord, N. H., car shops, where a total of 
480 men were at work, as compared with 
316 employed there in August. All of the 
increase of 164 men was in the freight car 
repair shops, where additional employment 
for more men will be provided as the 
railroad further progresses its recently 
announced program of 100,000 man-hours 
of labor for workmen who have been 
practically idle for the past two years. 
This is being made possible by the new 
repair program calling for an expenditure 
of approximately $400,000 in rebuilding 
500 gondola coal cars. The passenger car 
repair shops at Concord worked the same 
schedule as in August, when 220 men 
worked a staggered schedule of three- 
quarters time. 

At Billerica locomotive repair shops 650 
men were called in September for full 
time of 22%4 working days, as compared 
with 570 men in August. At the Keene. 
N. H., shops three-quarters of the normal 
force continued to work the full month, 
or 22% working days, with the same num- 
ber of men employed as in August. 


Chicago, Burlington & Quincy.—The 
shops of the C., B. & Q. at Havelock, Neb., 
were opened on full time on September 11. 


Maine Central—During September there 
was an increase in the number of men 
employed at the Waterville, Me., shops. 
The shops worked full time, or 26 
working days, during September, and a 


ante 


<T (N.Y.C1T Yeon 
7 


\ 


es ~ ia = X 


New York City & Northern 
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total of 300 workmen were employed as 
compared with 273 in August. The in- 
crease, Executive Vice-President D. C. 
Douglass said, was necessitated by an in- 
crease in the railroad’s traffic with conse- 
quent need for additional equipment. 


New York Central—During Septem- 
ber the N. Y. C. planned to employ in its 
repair shops five per cent more men than 
it employed in August and 29 per cent 
more than in July. The total number of 
workers increased 388, rising from 7,825 
employed in August to 8,213 in September. 
The allotments of labor were as follows: 
Locomotive shops, 152 days and 4,849 men; 
freight car shops, 120 days and 2,182 men; 
passenger car shops, 62 days and 1,182 
men. These increases were made from a 
desire to aid in the national recovery pro- 
gram as well as to take care of expected 
increases in traffic this fall and winter. 
Up to August 5, the New York Central 
Lines had added in all departments a total 
of 19,341 employes since June 1. A tenta- 
tive program outlining increased employ- 
ment during October, both in days and in 
number of men in its shops, dependent on 
business conditions, calls for the employ- 
ment of 9,550 men, an increase of 1,337 or 
16 per cent over the 8,213 employed in 
September, and an increase of 1,725 or 
21 per cent over the 7,825 employed in 
August. The allotment of labor will be as 
follows : Locomotive shops, 165 days, 6,199 
men; freight car shops, 128 days, 2,125 
men; passenger car shops, 84 days, 1,226 
men. 

Pennsylvania—Ten thousand addition- 
al men have been put to work on the 
Pennsylvania since June 1, according to a 
statement of President W. W. Atterbury 
in a radio address on September 3, under 
the auspices of the National Recovery Ad- 
ministration. 


Union Pacific—On September 1 the 
working time of 2,019 shopmen was in- 
creased by placing locomotive and car 
repair shops at various points on its lines 
on a working program of 160 hours a 
month. Shops affected by the order were 
at Omaha, Neb.; Valley, Columbus, Grand 
Island, Kearney and Sidney, Rawlins, 


Wyo., and Cheyenne, Denver, Colo.; Ellis, 
Kans.; Pocatello, Ida., and Los Angeles, 
Cal. 


It was estimated that this move 
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would add $100,000 a month to the oper- 
ating expenses of this company. 

Tue DELAWARE, LACKAWANNA & WEST- 
ERN is installing a Whiting drop pit table 
at Secaucus, N. J. 

Tue Curcaco, Rock Isranp & PACIFIC 
has awarded a contract to the T. S. Leake 
Construction Company, Chicago, for the 
reconstruction of the roof over 32 stalls 
of this company’s 49-stall enginehouse at 
Cedar Rapids, Iowa. 

New York, New Haven & Hartrorp.— 
A special-car club has recently equipped 
three club cars operating on this road with 
air conditioning control of the Airtrol 
system furnished by the Rails Company, 
New York. This equipment is for year- 
round operation. 

Crass I Rarroaps in the first eight 
months of 1933 placed in service 1,838 
new freight cars, according to the Car 
Service Division of the American Railway 
Association. In the same period last year, 
2,477 new freight cars were placed in 
service. The railroads on September 1 
this year had 1,129 new freight cars on 
order compared with 1,423 on the same 
day last year. The railroads placed one 
locomotive in service in the first eight 
months this year compared with 35 in 
the same period in 1932. New locomo- 
tives on order on September 1 this year 
totaled one compared with five on the same 
day last year. Freight cars and loco- 
motives leased or otherwise acquired are 
not included in the above figures. 

THe ALLEGHENY REGIONAL ÅDVISORY 
Boarp has sent a questionnaire to pro- 
ducers, consumers, etc., which affords 
shippers the opportunity to place before 
the railroads their particular car-equip- 
ment problems. The questionnaire is de- 
signed to reveal the actual need for such 
cars as the movable roof box car, the 
hopper or drop-bottom box car with side 
doors, covered hopper cars, covered gon- 
dola cars and containers. The questions 
asked are: Have you need for a car of 
this description? To what extent are you 
now using this type of car? If not, can 
you use them and for what materials? 


New Tourist Sleeping Cars on 
Great Northern 

A NEw TYPE of tourist sleeping car has 
been adopted by the Great Northern as 
another move in its campaign to regain 
business lost to the private automobile and 
the buses. Recently the road introduced 
two-cents-a-mile fares on a system-wide 
basis. 

The new cars have 16 lower berths and 
uppers, with large dressing and smoking 
rooms at each end. The seats are richly 
upholstered, each berth has individual 
lights, and other appointments are very 
similar to those in standard Pullman cars. 
The first of the new cars was on the 
Empire Builder out of St. Paul, Minn., 
on August 26, and the eight trains operated 
in the Pacific coast service are now carry- 
ing the new equipment. 

E. H. Wilde, Great Northern general 
passenger agent, believes the recent moves 
will go far toward increasing the popu- 
larity of train travel. Day coach passen- 
gers also are privileged to buy berths for 
the night in the tourist sleepers. 
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Supply Trade Notes 


R. L. Greset has been appointed repre- 
sentative in the New York metropolitan 
district for the Morton Manufacturing 
Company, Muskegon Heights, Mich., man- 
ufacturers of railroad shapers and allied 


equipment. Mr. Giebel’s headquarters are 
at 1501 Undercliff avenue, New York 
City. 


THE LOCOMOTIVE APPLIANCE INSTITUTE 
has been organized for the purpose of for- 
mulating a code for submission to the Na- 
tional Recovery Administration on behalf 
of manufacturers of locomotive appliances. 
J. F. Farrell of the Nathan Manufacturing 
Company, 250 Park avenue, New York, 
has been elected president of the new or- 
ganization. 

EmĮmmerT K. ConvweeLy, formerly vice- 
president of the Standard Steel Car Com- 
pany, with headquarters at Chicago, has 
been appointed manager of railroad sales 
of the Republic Steel Corporation, with 
headquarters at Youngstown, Ohio. Mr. 
Conneely served in various capacities with 
the Pittsburgh & Lake Erie during his 
early business life, joining the Standard 
Steel Car Company during the war. He 
was later connected with the New York 
Air Brake Company as vice-president, and 
became vice-president of the Pullman 
Company at New York upon that com- 
pany’s acquisition of the Standard Steel 
Car Company. He was subsequently made 
vice-president of the Standard Steel Car 
Company at Chicago, which position he 
held until March, 1933. 

Maurice N. TRAINER, assistant vice- 
president of the eastern sales department 
of the American Brake Shoe & Foundry 
Company, New York, has been elected 
vice-president. After graduating from the 
University of Pennsylvania in 1910, Mr. 


Maurice N. Trainer 


Trainer entered the employ of the Public 
Service Railway Company of New Jersey 
(now the Public Service Co-ordinated 
Transport), where he remained until Janu- 
ary 1, 1916, when he became service in- 
spector for the American Brake Shoe & 
Foundry Company. In 1926 he was elected 
vice-president of a subsidiary company, 
American Malleables Company, and also 
vice-president of the American Brakeblok 
Corporation, automotive subsidiary of the 


Brake Shoe Company. He returned to the 
Brake Shoe sales department in 1927 and 
was appointed assistant vice-president of 
the eastern sales department in 1928. 

Witttam E. MILLHOUSE is now presi- 
dent of the Burden Iron Company, Troy, 
N. Y. Prior to his election Mr. Millhouse 
had been executive vice-president, while 
the position of president remained vacant 
since the death of James A. Burden on 
June 1, 1932. 


E. D. CAMPBELL, in charge of the Amer- 
ican Car & Foundry Company’s engineer- 
ing department at St. Louis, Mo., has been 
appointed assistant general mechanical en- 
gineer, with headquarters at Berwick, Pa. 
In his new position, Mr. Campbell is sec- 
ond in charge to V. R. Willoughby, gen- 


E. D. Campbell 


eral mechanical engineer of A. C. F. The 
promotion of Mr. Campbell, who, until 
September 1, had been located at St. Louis 
since 1920, occurs in connection with fur- 


` ther concentration of A; C. F. engineering 


activities at Berwick; events have proved, 
the announcement states, that the redis- 
tribution of the A. C. F. engineering per- 
sonnel has proved most satisfactory, both 
from the standpoint of the company and 
its customers. Allen W. Clarke, mechan- 
ical engineer, succeeds Mr. Campbell at 
St. Louis, while General Mechanical Engi- 
neer Willoughby continues to divide his 
time between the general office in New 
York and the Berwick branch of the en- 
gineering section. 


Obituary 

Henry MUHLENBERG SPERRY, publicity 
representative of the Union Switch & Sig- 
nal Company and the General Railway 
Signal Company, died on September 2 at 
his home in New York City. 

James A. CAMPBELL, chairman emeritus 
of the Youngstown Sheet & Tube Com- 
pany and a prominent figure in the steel 
industry for more than 40 years, died 
suddenly of a heart attack at his home in 
Youngstown, Ohio, on September 20, at 
the age of 79. Mr. Campbell was one of 
the incorporators of the company and was 
its president from 1906 to 1930, and then 
to 1931 chairman of the board. 

(Turn to next left hand page) 
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AN EPIDEMIC Of forging failures 


..... HALTED BY REPUBLIC 


Every time the temperature dropped, forging failures increased. Research showed that 


ordinary forging steels are seriously affected by cold weather. They become brittle. » » » This problem 


has now been successfully solved by Agathon Alloy Steels that perform regardless of atmospheric con- 


ditions. » » » These steels are made tough to withstand the shocks of railroad service and they stay 


tough no matter how the thermometer drops. » » » Whether it be springs, rods, axles, motion work, pins, 


tubes or staybolts, Republic Steel Corporation has carefully worked out a material 
specifically to meet the conditions of modern railroading; a material that will be 
stronger and last longer. » » » Wherever you use iron or steel, consult Republic 


Steel Corporation for better materials. 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 


REPUBLIC STEEL 


CPOP OVE -A nT EO N 


Toncan Iron Boiler Tubes, Pipe, Plates, Cul- 


Track Material, Maney Guard Rail Assem- 
blies + Enduro Siainless Steel for dining car 
equipment, for refrigeration cars and [or fire- 
box sheets + Agathon Nickel Forging Steel. 

The Birdsboro Steel Foundry & Machine 
Company of Birdsboro, Pa. has manufac- 
tured and is prepared to supply under 
license, Toncan Copper Molybdenum Iron 
castings for locomotives. 


GENERAL OFFICES S8 RÆ YOUNGSTOWN, OHIO 


Personal Mention 


General 

Otto JABELMANN, superintendent of 
shops of the Union Pacific at Omaha, 
Neb., has been appointed assistant general 
superintendent motive power and machin- 
ery in charge of the car department, with 
headquarters at Omaha. 

C. A. GrLL, superintendent of motive 
power and rolling equipment of the Read- 
ing Company, has had his jurisdiction ex- 
tended to include the Central of New Jer- 
sey, succeeding C. E. Chambers, who has 
been granted a leave of absence. A bio- 
graphical sketch of Mr. Gill’s career ap- 
peared in the September, 1932, Railway 
Mechanical Engineer in connection with 
the announcement of his appointment as 
superintendent of motive power and roll- 
ing equipment for the Reading. 

Grover CLEVELAND NIcuHors has been 
appointed general superintendent of the 
Alabama, Tennessee & Northern, with 
headquarters at York, Ala. Mr. Nichols 
was born on September 19, 1885, at Jones- 
boro, Ark. He attended the elementary 


Grover Cleveland Nichols 


and high schools and entered railroad serv- 
ice in June, 1901, as call boy for the St. 
Louis Southwestern at Jonesboro. He 
served consecutively with that road until 
1908 as call boy, timekeeper, storekeeper, 
and machinist apprentice. He was then 
appointed machinist at Pine Bluff, Ark., 
and in 1910 became master mechanic of the 
Jonesboro, Lake City & Eastern (St. 
Louis-San Francisco). From October, 
1912, to August, 1913, Mr. Nichols was 
shop foreman of the St. Louis South- 
western. He entered the service of the 
Alabama, Tennessee & Northern as master 
mechanic during August, 1913, and in May, 
1918, was promoted to the position of su- 
perintendent of motive power and equip- 
ment. He became superintendent of the 
A. T. & N. in June, 1920. 


E. J. Core, assistant general superin- 
tendent motive power and machinery of 
the Union Pacific System at Omaha, Neb., 
has been appointed assistant general super- 
intendent motive power and machinery in 
charge of the locomotive department, with 
headquarters at Omaha. Mr. Cole has 
been connected with the mechanical de- 
partment of the Union Pacific for 25 
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years. He was born on November 17, 
1894, at Cheyenne, Wyo., and entered the 
service of the Union Pacific on January 
25, 1908, as a machinist apprentice at 
Cheyenne, then serving successively as a 


Emmett J. Cole 


machinist, machine inspector, erecting gang 
foreman and district foreman. He was 
appointed superintendent of shops at 
Cheyenne on September 15, 1923, and on 
August 1, 1925, was transferred to Omaha. 
On January 1, 1929, Mr. Cole was pro- 
moted to assistant to the general superin- 
tendent motive power and machinery of 
the Union Pacific System, which position 
he held until October, 1931, when he was 
made assistant general superintendent 
motive power and machinery. 


J. W. HicHLEyMAN, general superinten- 
dent motive power and machinery of the 
Union Pacific System, has retired. Mr. 
Highleyman was connected with the Union 
Pacific continuously for 40 years except 
for a short period during the World War 
when he was in army service. Mr. High- 


J. W. Highleyman 


leyman was born in West Virginia in 1868, 
and after serving as a machinist on the 
Missouri Pacific at Sedalia, Mo., he entered 
the service of the Union Pacific in 1893 
in the shops at Armstrong, Kan. In 1895 
he was advanced to foreman and later 
served as master mechanic on the Kansas 
and Wyoming division. In 1918 he left 


railroad service to enter the mechanical 
department of the United States Army in 
France where he subsequently was ad- 
vanced to the rank of major. Mr. Highley- 
man returned to the Union Pacific in 1919 
as a master mechanic at Cheyenne, Wyo., 
being promoted to superintendent of shops 
with the same headquarters in 1922. In 
the following year he was promoted to 
assistant superintendent motive power and 
machinery of the Union Pacific Railroad, 
with headquarters at Omaha, Neb., then 
being transferred to the Oregon Short 
Line in 1928 with headquarters at Po- 
catello, Ida. He was further promoted to 
assistant general superintendent motive 
power and machinery on the Union Pa- 
cific System in October, 1930, in which 
position he had jurisdiction over the Ore- 
gon Short Line, the Oregon-Washington 
Railroad & Navigation Company and the 
Los Angeles & Salt Lake, with headquar- 
ters at Pocatello. He held this position 
until October, 1931, when he was ad- 
vanced to general superintendent of mo- 
tive power and machinery of the system 
with headquarters at Omaha. 


J. W. Burnett, assistant general super- 
intendent motive power and machinery of 
the Union Pacific System at Pocatello, 
Idaho, has been promoted to general su- 
perintendent of motive power and machin- 
ery with headquarters at Omaha, Nebr., 
to succeed J. W. Highleyman. Mr. Bur- 
nett has been in the service of the Union 
Pacific for 21 years. He was born at 


J. W. Burnett 


McCook, Neb., in 1890 and entered railway 
service in 1905 as a steam-hammer operator 
on the Chicago, Burlington & Quincy at 
McCook. In 1912 he went with the Union 
Pacific as a machinist apprentice at Chey- 
enne, Wyo., and in the following year 
was advanced to foreman at Kearney, 
Neb., holding this position until 1917 when 
he was further advanced to district fore- 
man at Laramie, Wyo. In 1921 Mr. Bur- 
nett, was promoted to master mechanic 
at Green River, Wyo., and in the follow- 
ing year was transferred to Cheyenne. 
From August to December, 1928, he served 
as assistant superintendent of motive 
power and machinery at Omaha, and at 
the end of this period was made super- 
intendent of motive power and machinery 
with the same headquarters. In 1930 
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By DESIGNING a six driver engine with ample boiler 
capacity plus The Locomotive Booster instead of an eight 
wheel without the Booster we saved at least 2c. per mile 


in maintenance. 


—Operating Vice-President of Large Railroad 


The Locomotive BOOSTER 


SAVES MAINTENANCE EXPENSE 


The Locomotive Booster serves rail- 
roads in two definite capacities—as a 
power unit and as a means to reduce 
maintenance. 

Primarily, it offers the most econom- 
ical method of securing extra power 
to increase gross ton miles per hour. 
It is one of the important elements 
that make Super-Power Locomotives 
the efficient power plants they are 
today. 


On road engines, the Booster gives 
the added punch that gets underway 
heavy trains the locomotive can han- 
dle at speed. It speeds up passenger, 
freight and yard service. It gives 
power when most needed—for start- 
ing, accelerating, and to maintain 
speed on heavy grades. Not required 
at road speeds, it is cut out. Maximum 


operating economy results from cap- 


italizing idle weight and spare steam. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK 


CHICAGO 


MONTREAL 


Mr. Burnett’s title was changed to as- 
sistant general superintendent motive 
power and machinery and in October, 1931, 
he was transferred to Pocatello, Ida. 


Master Mechanics and 
Road Foremen 


H. N. Smirn, master mechanic of the 
Prince Albert and Saskatoon divisions of 
the Canadian National, has been appointed 
master mechanic of the Saskatoon division. 

J. E. MitcHeELt, master mechanic of the 
Melville division of the Canadian National, 
has been appointed master mechanic of 
the Prince Albert division. 

Josera D. Kirtan has been appointed 
master mechanic of the Wyoming division 
of the Union Pacific at Cheyenne, Wyo. 


Shop and Enginehouse 


Joun Gocerty, master mechanic of the 
Wyoming division of the Union Pacific, 
with headquarters at Cheyenne, Wyo., has 
been appointed superintendent of shops at 
Omaha, Neb., to succeed Otto Jabelmann. 
Mr. Gogerty was born at Decatur, Ill., 
on January 20, 1884. He began his rail- 
road career as a foreman on the Wabash 
at Decatur on January 1, 1909. He entered 
the service of the Union Pacific on June 
1, 1918, as a foreman at Armstrong, Kan., 
later working in similar capacities at 
Marysville, Kan., and Junction City. On 
January 1, 1921, he became district fore- 
man at Salina, Kan., and later held simi- 
lar positions at Junction City and Laramie, 
Wyo., serving also for a time as general 
foreman at Armstrong. On March 19, 
1925, he was promoted to the position of 
master mechanic at Green River, Wyo., 
and on August 1, 1928, became master 
mechanic at Cheyenne. 


Purchasing and Stores 
Jonn H. LAUDERDALE, general purchas- 
ing agent of the Gulf Coast Lines and the 
International-Great Northern, with head- 
quarters at Houston, Tex., has been pro- 
moted to general purchasing agent of all 
the Missouri Pacific lines, with headquar- 


John H. Lauderdale 


ters at St. Louis, Mo. Mr. Lauder- 
dale has been connected with the Mis- 
souri Pacific and its subsidiaries for 
28 years. He entered the service of 
the Gulf Coast Lines in 1905 as chief clerk 
to the vice-president and general manager, 
later becoming treasurer and purchasing 
agent. In June, 1918, he was appointed to the 
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staff of the director of purchases and 
stores of the United States Railroad Ad- 
ministration and from 1920 to 1924 served 
successively as assistant manager and man- 
ager of liquidation of the U. S. R. A. In 
July, 1924, he returned to railroad service 
as general purchasing agent of the Inter- 
national-Great Northern and, when the 
IL-G. N. and the Gulf Coast Lines became 
parts of the Missouri Pacific Lines late in 
1924, was appointed general purchasing 
agent of both properties. 

W. R. H. Mau, assistant purchasing 
agent of the Gulf Coast Lines and the In- 
ternational-Great Northern, has been ap- 
pointed purchasing agent of these lines 
with headquarters at Houston, Tex. Mr. 
Mau will assume the duties formerly dis- 
charged by John H. Lauderdale. 

WırLriaĮm A. Hopkins, general purchas- 
ing agent of the Missouri Pacific Lines, 
has been appointed to the newly-created 
position of consulting purchasing agent, 
with headquarters as before at St. Louis, 
Mo. Mr. Hopkins was born on Septem- 
ber 24, 1871, at Moline, Ill. He com- 
menced his business career in 1889 and for 
the next 10 years was engaged in the con- 
struction of electrified street railways in 
various cities, except for the period from 
1891 to 1894 when he was in the employ 
of the Chicago World’s Fair commis- 
sioners. In 1899 Mr. Hopkins went with 
the C. M. Wilmerding Consulting Engi- 
neering Company, Chicago, as erecting 
engineer in charge of the construction of 


William A. Hopkins 


the electrical and mechanical apparatus in 
the shops of the Chicago, Burlington & 
Quincy at Hannibal, Mo. From 1905 to 
1909 he was with the Wabash, first as elec- 
trical and mechanical engineer in charge 
of the construction of the shops at De- 
catur, Ill., and then as engineer in charge 
of all electrical power apparatus on the 
Wabash. He then went with the Safety 
Car Heating & Lighting Company and in 
1911 entered the service of the Missouri 
Pacific as supply agent. During the World 
War Mr. Hopkins was manager of the 
Procurement division of the Southwest 
region of the United States Railroad Ad- 
ministration, later being appointed super- 
visor of stores for the same region. When 
the railroads were returned to private op- 
eration he was again appointed supply 
agent for the Missouri Pacific which posi- 
tion he held until 1923 when he was ap- 
pointed general purchasing agent. 


Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


VaLves.—The New York Air Brake 
Company, 420 Lexington avenue, New 
York, in Leaflet No. 2356 gives instruc- 
tions on the use of condemning gages for 
Type K triple valves. 


Cork Covertnc.—Specifications for Mun- 
det Jointitle cork covering for low-tem- 
perature pipe lines (brine, ammonia and 
ice water) are given in the Price List is- 
sued by the Mundet Cork Corporation, 450 
Seventh avenue, New York. 


Werning EgurpMent.—Bulletins Nos. 
1056 and 1057 on shunt inductor welder 
motor-generator sets and on arc welding 
accessories and clothing, respectively, have 
been issued by the Universal Power Cor- 
poration, 1718 Clarkstone Road, Cleveland, 
Ohio. 

STURTEVANT Arr CoNDITIONING.—The 
B. F. Sturtevant Company, Hyde Park, 
Boston, Mass., describes and illustrates in 
a 20-page catalog its various types of unit 
air-conditioning apparatus for heating and 
humidifying or cooling and dehumidifying 
in offices, homes, stores, etc. 

INLAND STEEL.—A step-by-step story of 
how Inland Steel has progressed since the 
World’s Columbian Exposition in 1893 
until the present Century of Progress Ex- 
position at Chicago is told in a “steel” 
covered booklet of 32 pages issued by the 
Inland Steel Company, 38 South Dearborn 
street, Chicago. The pages are attractively 
printed in red and black. 


Extectric WeELpING TusiInGc.—Steel & 
Tubes, Inc, 223 East One Hundred Thirty 
First street, Cleveland, Ohio, has issued a 
68-page Handbook of Electric Weld Tub- 
ing, in which will be found a brief descrip- 
tion of the method employed under the 
Johnston process, together with engineer- 
ing and standard practice information for 
purchasers and users of tubing. 


Bett-Motor Driven LatHes.—Eight 
sizes and types of underneath belt motor- 
driven lathes are described and illustrated 
in Bulletin No. 101-A issued by the South 
Bend Lathe Works, 425 East Madison 
street, South Bend, Ind. These lathes 
are of the back-geared, screw cutting type 
and are adaptable for machinery main- 
tenance shop, general repair shop, auto- 
motive service shop, etc. A complete range 
of counter-shaft drive lathes is also shown. 

NICKEL ALLOY STEEL CoMPOSITIONS.— 
A circular chart showing the nickel alloy 
steel compositions and treatments required 
to develop yield points up to 175,000 Ib. 
per sq. in. in section sizes varying from 
1 to 12 in. has been issued by the Inter- 
national Nickel Company, Inc., 67 Wall 
street, New York. The figures are based 
on numerous tests and may be used as a 
general guide to the selection of steels for 
bars, shafting and forgings of single shape. 
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CUT YOUR COST OF PRODUCING 
TON MILES 


Sheen Locomotives are the production 
machines of the transportation industry. Just as the 
manufacturer eagerly grasps an opportunity to cut 
production costs with new machines, so too the 


progressive railroads are taking advantage of the 


economies of Super-Power Locomotives to. reduce 
the cost of transportation. « The greater economy 


of Super-Power justifies its purchase — regardless 


of whether traffic is light or heavy. 
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T. & P. Receives Light-Weight 
Stainless-Steel Passenger Train 


OLLOWING a number of demonstration trips on 

October 23, a light-weight two-car train of Shot- 
welded stainless-steel construction left the plant of the 
builder, the Edward G. Budd Manufacturing Company, 
Philadelphia, Pa., under its own power for delivery to 
the Texas & Pacific. When the train arrives at its 
home rails it will be placed in service on a 250-mile 
passenger run- between Fort Worth, Tex., and Texar- 
kana, Ark., making a round trip of approximately 500 
miles daily on a seven-day schedule. This becomes the 
frst installation of a completely equipped train of the 
new light-weight construction, with passenger, baggage 
and mail facilities, to be placed in long-distance main-line 
service. 

The train consists of two cars, the first of which is 
69 ft. 7 in. long overall. It contains the power plant 
and a 15-ft. mail and 33-ft. baggage and express com- 
partment. This car is carried on two four-wheel trucks 
cf conventional design, with steel wheels. The second 
car, which is 69 ft. 4 in. long, has seats for 76 persons 
in three compartments. At the front end of the car is 
a 12-ft. compartment for colored passengers, with seats 
for 16. Behind this are the lavatories, one for the 
colored passengers and one for the white passengers. 
The main passenger compartment, 34 ft. 9 in. in length, 
lies to the rear of the entrance vestibule and seats 48. 
Behind this, at the rear end of the car, is the smoking- 
observation compartment, with seats for 12. This car 


Two cars contain 15-ft. mail 
compartment, 33-ft. baggage 
room, and seats for 76 pas- 
sengers. The total weight is 
about 104,000 lb. and power 
plant develops 48 hp. 


is carried on two pneumatic tired eight-wheel trucks of 
Budd design. 

Double seats, furnished by Hale & Kilburn, are non- 
reversible, with individual backs and comfortable up- 
holstery, including air-check seat cushions. The aisle 
arms are covered with upholstered pads. The upholster- 
ing is in blue leather which matches the window cur- 
tains in shade. The car is fitted with parcel racks and 
coat hooks along the sides over the windows. The cars 
are equipped for complete air-conditioning of the pas- 
senger compartments, including refrigeration for air 
cooling in the summer and a steam boiler for heating in 
the winter. The air-conditioning system is of special 
light-weight design of Westinghouse-Sturtevant manu- 
facture. The train, completely equipped and with sup- 
plies, ready to run, weighs about 104,000 1b., of which 


Texas & Pacific light-weight stainless-steel passenger train 
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The heating boiler and master control panel in the front 
end of the baggage compartment 


the power car accounts for 80,000 Ib. and the trailer 
24,000 Ib. 


The Stainless Steel Structures 


With the exception of the interior finish and the floors 
in the baggage and mail compartments of the power 
unit and some cf the interior finish of the passenger 
coach, the car bodies are constructed of thin gage stain- 
less steel by the Budd system of specially formed struc- 
tural sections and the controlled-energy method of spot 
welding known as Shotwelding. In the first car built 
by the Budd Manufacturing Company early in 1932 
the main load-carrying members were built in the form 
of Pratt trusses, 23 in. deep. These trusses extended 
below the floor member and formed the side members 
of the underframe. In the body design of the T. & P. 
cars the truss has been continued upward to the belt rail 
below the windows. The windows are so spaced as to 
provide dead panels between them of sufficient width to 
permit the insertion of diagonals from the belt rail 
to the top window rail, thus stiffening the sides against 


Interior of the passenger coach, looking toward the 
observation-smoking compartment 
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shearing stresses and bringing the entire side and roof 
structure of the car into action with the Pratt side 
truss proper. 

The end construction below the floor is developed in 
the form of a stiff horizontal truss which distributes 
buffing and pulling shocks over the entire underframe 
and side structure. Throughout the design, in fact, an 
effort has been made to provide a structure which will 
act under all loads as a balanced unit. The total deflec- 


tion due to combined live and dead loads is 3 in. in 
the front, or power, car, and %4g in. in the rear car. 
The sides below the windows are closed with the 


Front doors open on the power car showing accessibility 
of the power plant 


concave or corrugated sheets of .020-in, material charac- 
teristic of previous cars built by this company. The 
sides between the windows, and the roofs, are closed 
with sheets of stainless steel of the same thickness 
which are corrugated to a much finer pitch. To pro- 
vide additional stiffness in the roof structure over the 
side-door openings additional purlines are built in and 
the corrugated roof sheets are stiffened by the insertion 
of a flat sheet of stainless steel .040 in. in thickness 
between them and the roof frame, extending completely 
across the car. These sheets are welded to the carlines, 


The power truck 


the purlines and the corrugations of the outside roof 
sheets. 

At approximately the middle of the large passenger 
compartment of the passenger-carrying car a deep U- 
section stiffening member has been extended around 
the interior from the floor on one side, up across th 
ceiling and down to the floor on the other side. T 
feature, which is shown in one of the illustrations, 


provided to break up the unsupported roof structure 
into two short panels with high critical vibratory periods, 
and thus prevent a harmonic vibration of relatively low 
frequency from being set up in the long roof panel by 
rail-joint reactions at critical speeds within the operat- 
ing range. 

The floor of the passenger car is finished with a cork 
tile surface laid on a supporting floor of stainless steel 
construction. In the baggage and mail compartments 


the floors are 7%-in. tongue and groove maple with a 
cork tile covering in the mail compartment. 

Both cars are insulated with Alfol throughout. In 
the passenger car the ceiling is finished in Masonite’s 
tempered Presdwood headlining finished in special light- 
reflecting paint. 


The side lining is insulated Formica, 


Air-conditioning evaporator and return air ducts in the 
rear end of the baggage compartment 


finished in two tones of gray. The windows are of 
polished plate, shatter-proof glass, permanently closed. 

The baggage car is finished with Masonite Presdwood 
headlining painted with a gloss white lacquer in all com- 
partments. The engineroom and mail compartments 
have No. 16 gage steel side linings, while that in the 
baggage compartment is of galvanized sheet steel, with 
corrugations of 114-in. pitch. 

The cars are equipped with a complete air-condition- 
ing system which is carried in the baggage car. A flex- 
ible duct over the adjoining end doors serves to convey 
conditioned air, cooled in summer and heated in winter, 
from the unit in the baggage car to the passenger coach 
for distribution through the central duct below the 
ceiling. Similar ducts on either side of the doors con- 


The passenger-coach truck frame 


vey the recirculated air back to the unit in the baggage 
car, A 300-lb.-per-hour low-pressure steam boiler, 
furnished by the Vapor Car Heating Company, is in- 
stalled in the baggage car. This boiler is oil fired with 
automatic controls, and supplies steam directly to fin- 
tube radiators in the mail and baggage compartments 
and to the heat exchanger in the air-conditioning system. 
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Interior of the white passenger compartment showing 
the body and roof construction 


Condensation from all three sources is conveyed to a 
hot well from which it is drawn to feed the boiler. A 
steam train line is provided to carry steam back to the 
water tanks on the passenger car, to prevent freezing. 


The Power Plant 


The power plant consists of two 240-hp. American- 
LaFrance V-12 gasoline engines, each directly connected 
to a Westinghouse main and auxiliary generator, Each 
engine and generator, with the two motors on one truck, 
forms an independent unit. The cooling system con- 
sists of radiators, one placed behind louvres on each 
side of the car. A direct-driven fan draws air through 
the radiator into the hood with which each engine is 
completely enclosed and passes it out, part through the 
roof and part through the floor. The air, thus circu- 
lated about the engine inside its own hood, carries out 
vapors and heat, thus providing clean air in the engine- 
room and freedom from some of the customary heat. 

An unusual feature of the engineroom is the con- 
struction of the head end of the car in the form of two 
large doors which, when swung open, permit the engine 
and generator units to be removed and replaced. Each 
engine and generator are mounted as a unit on a cradle 
which provides a three-point suspension for the engine. 


Frame construction at the rear end of the passenger coach 
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The cradle itself is rubber mounted on longitudinal rails 
built into the car structure which also serve as collision 
members. 

The motor trucks are of the equalized type with special 
Commonwealth cast-steel frames and were built by the 
Baldwin Locomotive Works. Each truck is fitted with 
two Westinghouse high-speed motors which are com- 
pletely spring suspended and drive through longitudinal 
shafts and spiral bevel gears. The wheels are 30 in. in 
diameter and are mounted on 5-in. by 9-in. axles in the 
case of the front truck and 4%-in. by 8-in. axles in the 
case of the rear truck. All journals are fitted with 
Timken roller bearings. 


Electrical Equipment 


The main and auxiliary generators operate in con- 
junction with a 320-amp. hr. Exide Ironclad storage 
battery. The battery is used to crank the engines and 
for lighting and auxiliaries. It does not operate the 
7'A-hp. motor used to drive the compressor in the air- 
conditioning unit. To avoid this function and thus re- 
duce the size and weight of the battery required, a 
simple method of engine control is used. When the 
air-conditioning unit is not operating the engines idle 
at 600 r. p. m. and charge the battery. If the air- 
conditioning motor starts when the engines are idling, 
the controller is moved over automatically to the first 


End framing of the permanently coupled ends before 
assembly into the car structure 


notch. This increases the engine speed to about 750 
and supplies power for the operation of the air-condition- 
ing unit without taking current from the battery. At 
operating speeds the battery is charged from the aux- 
iliary generator. 

The traction motors are designed for a maximum 
speed of 5,000 r.p.m. and run at 3,700 r.p.m. at 60 
m. p. h. Because of their high speed and special de- 
sign features, which include the use of aluminum where 
possible, it has been possible to reduce the weight of a 
motor to 915 lb. They are self-ventilated and have a 
continuous rating of 85 hp. The generators also utilize 
aluminum construction and are rated at 125 kw. Torque 
control is used. 

An engine temperature in excess of 200 deg. causes 
a red light to light, there being four lights, one for 
each half of a cylinder block. Failure of the lubricating- 


The passenger-coach truck complete 


oil pressure shuts down the engine and extinguishes 
green lights on the panel in front of the operator, after 
which the engine may again be started at the discretion 
of the operator. An emergency stop caused by the op- 
eration of the deadman’s handle, or the conductor's 
valve, shuts down the engine and opens all contactors. 
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The lighting in the passenger car is of the indirect 
type developed by the Budd Manufacturing Company 
in which the units are placed in the sides of the air 
duct which extends longitudinally along the ceiling of 
the car. The indirect lighting is supplemented by a few 
direct units mounted in the bottom of the duct to aug- 
ment the lighting in the aisle. The light is well dis- 
tributed and has an intensity of about 3 foot-candles. 


The Rubber-Tired Trucks 


The passenger car is carried on 16 rubber-tired wheels 
in two eight-wheel trucks. The truck frames are of 
light-weight stainless-steel construction and are provided 
with deep pedestals within which the Timken roller- 
bearing axles are guided. Between each and the top of 
the frame over the pedestal is a relatively long and 
flexible coil spring. The two end axles in each truck do 
the guiding. The two inside axles and their pedestal 
guides are free to move laterally. The Budd pressed- 
steel demountable wheels are fitted with Micheline safety 
deflation rings of aluminum. The Goodyear pneumatic 
rail-car tires are 35-in. by 5-in. and carry a pressure of 
100 Ib. per sq. in. Each of these tires carries a maxi- 
mum load of about 2,100 Ib. 

The power car is equipped with brakes of the West- 
inghouse S. M. E. system, operating clasp brakes on all 
eight wheels from truck-mounted cylinders. The same 


controls cperate Bendix-Westinghouse brakes of the au- 
tomotive type on the passenger car. 


The fcur outside 


Side frame at the baggage-car door 


wheels on each truck are fitted with centrifugally cast- 
steel drums for the internally expanding brake shoes. 
On its trip from Philadelphia to Texarkana, where 
it will be delivered to the home road, the train has at- 
tracted wide attenticn wherever an opportunity for pub- 
lic inspection has been offered. During the trip the 
train has maintained speeds up to 75 m. p. h. with ease. 
the trip from Philadelphia to Chicago being made with- 
out need of adjustments of any kind. The cost of op- 
eration as compared with a steam train with capacity 
for the same service, weighing approximately 600,000 
lb. including the locomotive, is anticipated to be less 
than one half the cost per mile of the steam service. 
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Teamwork with the 
Supply Department* 


T casting about for a stores department officer to 
interview on constructive suggestions for greater co- 
operation from the mechanical department, I was at- 
tracted to this particular officer for several reasons. His 
road had made an excellent record in reducing and 
holding down its inventories of materials and supplies, 
and yet without undue criticism from the other depart- 
ments because of delays in furnishing materials; indeed, 
there seems to be almost an entire absence of such criti- 
cism. Then too, this officer—like many other stores de- 
partment representatives—got his early experience in 
the mechanical department and fully understands its 
needs and its peculiar problems; incidentally, he makes 
it a practice, so far as possible, to take frequent trips 
into the field to keep in touch with actual practical 
operation. 

When we sat down I did not immediately explain the 
purpose of my visit. We discussed conditions—past and 
present—as indicated by a variety of performance charts 
on his desk. Finally he gave me a good opportunity for 
an opening, when he exclaimed, “The job of the stores 
department is to provide material when it is needed and 
where it is needed. We must be judged on our ability to 
meet these requirements.” 


Intelligent Teamwork a Necessity 


“But,” said I, “you cannot do this without a lot of co- 
operation from the material-using departments.” 

“Just a moment,” he interrupted, “I don’t like your 
word ‘co-operation’. It has been badly overworked and 
may mean little or much. It is certainly indefinite. Our 
success depends largely on the extent to which we can 
secure intelligent teamwork from the material users. But 
in the last analysis, it still remains true that it is up to 
our department to insure that the material is supplied 
when and where needed.” 

“How can the mechanical department work with you 
more effectively?” I asked. 

“We have excellent teamwork now,” he replied. “The 
superintendent of motive power is keen on cutting out 
waste of labor and material, and keeping down costs. 
Overstocking means added interest costs, increased 
handling costs, deterioration of materials, and danger of 
obsolescence. The management is keenly appreciative of 
the large amount of money that has been turned back 
into the treasury during the depression by the more in- 
telligent use of materials, which has made possible a 
heavy reduction in inventories. This could only have 
been done successfully by teamwork between the ma- 
terial users and the stores department.” 


Advance Tips to Stores Department 


“Sometimes, however,” he continued, “we could get a 
much better break if the mechanical department officers 
and foremen would tip off our stores department repre- 
sentatives when they have certain plans in contempla- 
tion, which are reasonably sure of being made effective. 
They do not deliberately keep such information from us, 
but they quite thoughtlessly overlook the importance of 
giving us early tips. Sometimes, in fact, we do not know 
of such plans until they are completed and then we are 


* The fourth of a series of interviews with officers of other departments, 
commenting in a constructive way upon the possibilities of the mechan- 
ical department. 
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Stores department officer 
comments on how mechanical 
department can help reduce 
inventories and insure more 
effective service 


not infrequently asked to provide the materials on short 
notice. Had we known what was in the air we could 
at least have made tentative plans and have been all set 
to go when the final decision was made. Hurried and 
rushed service is usually more costly, and, if it can be 
avoided, relieves the stores department of a needless 
handicap.” : 
“What else can the mechanical department do to assist 
ou?” 
Á “There are still some material hoarders,” replied S. D. 
O. “We are cutting down the number by attempting 
to give such a high grade of service that it will make 
them look foolish. Storing away surplus material in 
out-of-the-way places means excessive investment and 
large opportunities for loss, deterioration and obsoles- 
cence.” And then he cited several instances where hoard- 
ers had been converted into teamworkers by such ex- 
cellent service in material delivery as to discourage the 
storing up of surplus materials for a “rainy day.” 
“There is still another way in which we can profit by 
more thoughtful and intelligent teamwork,” continued 
S.D.O. “The number of items we must carry on our 
stock list is staggering. Part of our success in reduc- 
ing inventories is due to progress which has been made 
in cutting down the number of these items. For instance, 
we carried an unusually large number of sheet steel sizes 
in the attempt to reduce the amount of waste in the fabri- 
cation of various detail parts. A critical survey indi- 
cated that the number of sizes could be greatly decreased 
by working out various combinations of parts from a 
single sheet, and this, usually, with little or no greater 
waste in the fabrication. Such increases in the waste of 
material as could not be avoided, however, were many 
times offset by the reduction in inventory, including such 
items as interest on the investment, increased costs of 
handling, and deterioration. The same principle can 
be applied throughout the mechanical department. Of 
course, the stores department representatives have a large 
responsibility in such a program of simplification, but 
the mechanical department can render invaluable as- 
sistance. . 
“Please understand,” said S. D. O. in closing, “I am 
not criticising the mechanical department. Our responsi- 
bility, as I have already clearly indicated, is to see that 
that department has the materials when they are needed 
and where they are needed. Emergencies will arise and 
exact conditions cannot always be anticipated. Our suc- 
cess therefore depends upon intimate association with 
the material-using departments. To that extent our 
storekeepers must, in effect, practically be members of 
these departments, in so far as planning for the supplying 
of the materials is concerned. We can only succeed to 
the highest degree by the most intelligent teamwork with 
the material users.” 
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First Standard Steel-Sheathed 
Box Cars Go into Service 


ARLY this year an order was placed with the 

American Railway Car Institute by the American 
Railway Association for five 50-ton steel-sheathed wood- 
lined box cars to the designs adopted as standard by 
the Mechanical Division following their presentation at 
the 1932 annual meeting. These cars were built by the 
Pressed Steel Car Company and, following their com- 
pletion, were formally inspected by the Car Construc- 
tion Committee of Mechanical Division, on September 
19 at the McKees Rocks (Pa.) plant of the builders. 
In addition to the members of the Car Construction Com- 
mittee, those present at the official inspection included 
representatives of the Federal Co-ordinator of Trans- 
portation, Interstate Commerce Commission, Bureau of 
Safety, the members of the Committee on Car Construc- 
tion of the American Railway Car Institute which co- 
operated fully with the Car Construction Committee of 
the Mechanical Division in the development of the de- 


The underframe, showing the intermediate floor stringers 


sign, as well as other representatives of the builders, 
specialty manufacturers and railroads. 
The five cars are all built in accordance with the base 


Three of the five cars recently 
completed by the Pressed Steel 
Car Company for the A. R. A. 
are in general service. Two 
are being subjected to a series 
of tests to develop exact infor- 
mation as to stress distribution 
for the use of the Car Con- 
struction Committee in its pro- 
gram of periodical revision 
and improvement 


design, equipped with the latest designs of proprietary 
doors, ends and roofs as shown in the drawings included 
with the Car Construction Committee’s 1932 report. 
The principal difference lies in the fact that three types 
of door fixtures are used. These are the Camel No. 50 
fixtures, the Creco ball-bearing fixtures, both of which 
are in extensive use, and the Camel lift-type fixtures 
not yet extensively used. 

One of the outstanding features of the new A. R. A. 
standard cars is the inside height. This has been fixed 
at 9 ft. 4 in., which has been found to be the maximum 
height for general, unrestricted interchange service. 
This is 9 in. higher than the proposed standard design 
submitted to the Mechanical Division in 1923, but never 
adopted, and provides an increase of 266 cu. ft. to the 
volume capacity. The other inside dimensions are 40 
ft. 6 in. long by 8 ft. 9% in. wide, and they weigh 44,- 
100 lb. The trucks have Double-Truss side frames and 
the cars are equipped with AB brakes. 

There are several outstanding improvements in the 


The new standard A. R. A. steel-sheathed wood-lined box car 
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construction of the car. These include a lowered center 
sill, materially reducing the eccentricity of buffing 
stresses; the single-unit center-sill section of great lat- 
eral stiffness, and the attachment of posts to side sills. 

One of the illustrations shows the center sill which 
is formed by welding the inwardly projecting flanges 
of two Z-bars to form an inverted U-section of greater 
uniformity of strength than is produced by channel 
sills closed at the top with a riveted cover plate. The 
photograph of the underframe shows the intermediate 


An end view 


floor stringers which are also one of the features of 
the new design. 

The side-post attachments to the vertical leg of the 
angle side sills in the new cars provide for greater 
strength and rigidity than has been possible in designs 
in which the posts are attached to the top of channel 
sills. It will also be recalled that both the posts and 
the outside sheets are attached to the sills above the 
floor line, the sill itself forming the bottom closing mem- 
ber so that these joints are removed from the zone of 
corrosion at the ends of the floor boards. 

Following the acceptance of the cars by the American 
Railway Association arrangements have been made for 
releasing three of them to the railroads for general 
service. Two were sent to the plant of the Pullman 
Company where they are being subjected to a program 


The center sill 


of deflectometer, extensometer and impact tests. Fol- 
lowing the completion of the tests these cars will also 
be placed in regular service. 

It will be recalled that the principles of the program 
adopted by the Car Construction Committee, with the 


The flexible roof may be used in place of the rigid steel 
roof shown 


approval of the General Committee of the Mechanical 
Division, on which it proceeded in the development of 
the design of this car, called for the review of the de- 
sign each year and for revisions as often as they may 
be necessary or desirable so as to keep the standard de- 
sign up to date and representative of the latest state 
of the art. Unlike the earlier standard designs which 
(Concluded on page 397) 
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Ratios of Modern 


Locomotives* 


Part I 


HE correct evaluation of the tractive force of a 

steam locomotive is important as it is the measure 

of its capacity to move traffic, and the yardstick by which 
the designer gages the success of his effort. 

Much time has been spent in evolving exact mathe- 
matical expressions based on elaborate analyses of the 
many variables which enter into a correct appraisement 
of locomotive tractive force, so far, none of these have 
been successful in accounting for the aberrations which 
occur in the locomotive cylinder. Designers have, there- 
fore, been forced to rely on empirical methods based on 
preceding . practice. This means of evaluating tractive 
force is still in effect. 

In 1897 the American Railway Master Mechanics 
Association adopted a committee report fixing definite 
design ratios for steam locomotives, based on cylinder 
volume. These ratios largely governed locomotive de- 
sign for the next 15 years. 

The work of Dr. Goss at Purdue University, and the 
elaborate tests of locomotives, conducted during the St. 
Louis exposition in 1904, on the first real locomotive 
testing plant erected in this country, formed the basis 
for a more exact study of locomotive design. Of greater 
importance has been the pioneering work of the Penn- 
sylvania Railroad in setting up its laboratory at Altoona, 
conducting exhaustive tests of locomotives and publish- 
ing the results for the benefit of other railroads and 
builders. 

In 1914, the American Locomotive Company issued its 
bulletin entitled “Locomotive Ratios.” This was the 
work of Francis J. Cole, late, chief consulting engineer 
for that company. The issue of this bulletin was epochal 
in locomotive design as it introduced the idea of rating 
the output of a locomotive boiler by evaluating separately 
the evaporation of its component parts. It completely 
displaced the older method of proportioning the boiler 
on the basis of cylinder volume. The flexibility of the 
Cole method, permits its adaptation to radical changes 
in design of fire tube boilers. Consequently it applies as 
well today as when first promulgated. 

Except for the introduction of the superheater and the 
normal increase in size and capacity, there has been less 
change in locomotive boiler design in the past 30 years 
than one might have expected. This is indicated by the 
design ratios shown in Table I. It is surprising to note 
the constancy of the ratio between heating surface and 
grate area, especially for locomotives with two-wheel 
trailing trucks, when one considers that at the time of the 
adoption of this ratio, there were no trailing trucks. 
The advent of the four-wheel trailing truck has caused 
the major change from the early design data. 

In the bulletin “Locomotive Ratios,” Mr. Cole gave 
“Speed Factor and Horsepower Curves” for determin- 
ing locomotive tractive force and horsepower as related 
to piston speed. The curve indicating the ratios for 

"An abstract of the discussion of A. I. Lipetz’ paper before the Ameri- 
can Society of Mechanical Engineers. The author’s closure published 
in the October issue of Railway Mechanical Engincer omstted Mr. Vin- 
cent’s discussion and the author’s remarks relating thereto. In this 
article Mr. Vincent has amplified his discussion of the original paper, 
which appeared in abstract form in the March and April, 1933, issues 
of Railway Mechanical Engineer, and has prepared charts to illustrate 


many of his points. This article will appear in two parts. 
t Formerly chief consulting engineer, Franklin Railway Supply Co. 
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By H. S. Vincenti 


Comments on the revised 
methods of easily applied co- 
efficients for use with modern 
locomotives proposed by A. I. 
Lipetz. A discussion of spe- 
cific applications and compari- 
sons with methods which are 
now being used 


saturated steam, is identical with that used by the Ameri- 
can Locomotive Company, for many years previous to 
the publication of the bulletin. Mr. Cole simply added 
another curve applying to locomotives using superheated 
steam. At the period when these superheated steam 
ratios were promulgated, there were comparatively few 
locomotives equipped with superheaters and these were 
of an early design giving relatively low superheat. It 
is, therefore, not surprising that the curve should fail 
to represent conditions which came about later, involv- 


Table I—Design Ratios 


Ratio of evap- 
orative heat- 
Ratio of grate ing surface in 
Ratio of evap- area in aq. ft. sq. ft. to 
orative heat- to volume of volume of 
ing surface to two cylinders two cylinders 
grate area in cubic feet in cubic feet 
Ratios adopted by Ameri 
Railway aster Mechanics 
Association in 1897, for bi- 
tuminous coal. ...........66. 603 3 200 
35 representative locomotive 
designs built 1914-1919 inclu- 
sive. All with two-wheel 
trailing trucks. 
7—4-8-2 846-2 1—44-2 
10—2-10-2 9—2-8-2........ 58.7 3.56 207 
39 representative locomotive de- 
ns built 1928-1932 inclusive. 
with trailing trucks. 
14—4-8-4 4-464 3—2-8-2 
7—4-8-2 4—2-8-4 1—462 
S5—2-10—-4 1—2-10-2 ........ 55.8 4.26 238 
Of the 39 locomotive designs 
built 1928-32, 27 with four- 
wheel trailing trucks. ........ 54.2 4.54 247.5 
12 other designs with two-wheel 
trailing trucks. ............ 59.7 3.65 217.5 


ing changes in superheaters, valve gears and cylinder 
design. 

The most recent contribution to the subject of loco- 
motive tractive force, is by Dr. A. I. Lipetz, consulting 
engineer for the American Locomotive Company, who 
presented a paper on the subject “Horsepower and 
Tractive Effort of Steam Locomotives, (Locomotive 
Ratios),” before the Annual Meeting of the American 
Society of Mechanical Engineers in December, 1932. 
In this paper Dr. Lipetz discusses the various methods 
which have been used to evaluate locomotive tractive 
force and horsepower, including that of Cole, and finds 
that there is a discrepancy between the actual and calcu- 
lated tractive force as determined by these ratios. Dr. 
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Lipetz then proposes a new set of ratios or moduli 
based in part on the evaporation as determined from 
the Cole boiler constants, and in part on the steam rate 
at various speeds, developed in road tests of several 
modern locomotives. The proposed moduli are related 
to crank speed, rather than piston speed as has been the 
usual practice. 

It will be recognized that the proposal of Dr. Lipetz 
is the same in principle as that used for many years by 
locomotive builders but substitutes a new set of ratios 


90k 


N 
H 


Sime 


Mean Effective Pressure, 


Per Cent of Boiler Pressure 
TT 
A 


200 30 40 50 @0 70 80 90 
Maximum Cut-Off, 
Per Cent of Stroke 


100 
Piston Speed, 
Feet Per Minute 


Fig. 1 


assumed to express more suitably the tractive force and 
power of the present-day locomotive. 

The Lipetz modulus Mt for tractive force is assumed 
to be constant for any given r.p.m. or piston speed, 
regardless of the maximum cut-off for which the loco- 
motive is designed. Included among the six locomo- 
tives which are used by him as a basis for his steam 
consumption curve is one built with a maximum cut-off 
of 60 per cent, the others having relatively long, maxi- 
mum cut-off. It is surprising to note from his Fig. 61, 
that even at relatively low speed, the steam rate of the 
limited cut-off locomotive is shown greater than that of 
several of the long cut-off locomotives. This is so con- 
trary to the results obtained in tests of a limited cut-off 
locomotive by the Pennsylvania and which can be easily 
demonstrated by analysis, that one is inclined to question 
the validity of that particular test. The answer may be 
found in the statement of Dr. Lipetz, that the tests which 
he used as a basis for his deductions, covered a limited 
range of speeds. It was therefore necessary for him to 
extend this range by a method which he explains in his 
paper. 

From the writer’s experience, there are but few road 
tests that can be used for establishing normal tractive 
force or horsepower constants, for the reason that the 
results obtained are average results, that is, the horse- 
power, the water and fuel consumption, the speed, etc., 
are given as the average over a run, and unless one has 
access to the dynamometer record, or the test is made 
under constant conditions of speed and grade, the re- 
sults are unsuited for establishing a rating curve. Road 
tests are, of course, invaluable to a railroad for giving 
information which can be used by the transportation 
department in fixing and adjusting tonnage. 

Results obtained from operation of a locomotive on a 
test plant, such as that at Altoona, when intelligently 
analysed, give in the opinion of the writer, far more 
useful information for the construction of rating curves, 
than can be secured from road tests. In test plant opera- 
tion, the uniform conditions under which each test is 
conducted, can be continued as long ‘as is necessary, to 


‘See page 89, March, 1933, Railway Mechanical Engineer. 
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secure the desired result. This is impossible in a road 
test. The apparatus for recording the data, can be 
operated more efficiently and accurately than is possible 
on a moving locomotive or car. The test is conducted 
by a staff, each of whom is thoroughly familiar with his 
duty. 

In considering the subject of locomotive tractive force, 
it is necessary to define what is meant by the term. 
Tractive force is the product of the engine constant and 
the mean effective pressure developed in the cylinder. 
It is, of course, applied through suitable mechanism to 
the rail at the rim of the driving wheels but no allowance 
is made for frictional effects in transmission. There are 
at least three kinds of tractive force, viz. Maximum trac- 
tive force, or the effort delivered at any speed, without 
reference to the efficiency of boiler or cylinder and re- 
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quiring a steam supply beyond the capacity of the boiler. 
This is always greater than the normal tractive effort. 
Operating tractive force, or the effort which a locomotive 
delivers in pulling a train, the tonnage of which has 
been fixed by the physical condition of the road and the 
necessities of transportation. This is often less than the 
normal tractive force. It is sometimes called perform- 
ance tractive force. Normal tractive force, or the force 
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delivered throughout the total range of linear speed of 
a locomotive designed and operated in accordance with 
the best known practice for its type and in which the 
fuel consumption and evaporation reaches but does not 
exceed a predetermined limit. 

In addition, there is the rated tractive force, which 
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is the measure by which the locomotive is usually com- 
pared with others of its type. 

In establishing the rated tractive force of a locomo- 
tive, it is the custom to select some point on the speed- 
effort curve, calling this the nominal or rated effort of 
the locomotive. At this rating speed, the locomotive is 
assumed to develop in the cylinders a mean effective 
pressure of aP. From this is developed the well known 
tractive force formula 


in which 


T = nominal or rated tractive force, lb. 

d = diameter of cylinder, in. 

s= stroke of cylinder, in. 3 

P = boiler pressure, Ib. per sq. in. 

D = diameter of driving wheel, in. 

a =a factor depending upon the maximum cut-off. 

The value of a, for various maximum cut-offs is given 
in Fig. 1, and Table II. The broken lines in Fig. 2, 
indicate by A-B-C-D a graph based on the speed factors 
shown in Table 14 of the “Locomotive Handbook” 


American Locomotive Company, 1917, p. 24, generally 


Table II—M. E. P. in Relation to Cut-off 


Maximum cut-off percent Mean effective pressure in cylinder, per cent of 


of piston stroke. boiler pressure. 
Average at start or zero At piston speed of 200 ft. 
7 per minute. 
90 0.920 0.850 
85 0.907 0.840 
80 0.890 0.827 
75 0.870 0.810 
70 0.845 0.792 
65 0.818 0.772 
60 0.790 0.745 
55 0.760 0.720 
50 0.727 0.690 
45 0.696 0.657 
40 0.668 0.625 
35 0.630 0.592 
30 0.595 0.560 


known as the Cole factors for superheated steam. It is 
characteristic of these tables that a graph constructed 
from them, consists of a horizontal straight line A-B, 
a slanting straight line B-C and a hyperbola C-D, as 
indicated in Fig. 2. i 

The writer’s experience has convinced him that the 
tractive force of a locomotive at low speed, cannot be 
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indicated by a horizontal line such as A-B. It can be 
shown more accurately by the slanting line J-K, in which 
K represents the nominal or rated force and J, the 
average force at starting or zero speed. Many road tests 
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which have been observed by the writer as well as the 
test records such as indicated in Figs. 3 and 4 would 
seem to substantiate this contention. Those who have 
ridden the foot-board of a freight locomotive, know 
very well that a heavy train can be urged over the “stick- 
ing point” at a speed of 2 m.p.h. or less, when 8 or 10 
m.p.h. would be impossible. 

The vertical position and slope of the line J-K, depend 
entirely upon the maximum cut-off for which the loco- 
motive is designed. It is evident that as the maximum 
cut-off is reduced the nominal or rated force for any 
given engine constant, must be represented by a lower 
percentage of the boiler pressure. For instance, as in- 
dicated in Fig. 1, a locomotive having a maximum cut- 
off of 90 per cent, has a rated force based on 0.85P, 
wherease one having a maximum cut-off of 60 per cent, 
will be rated at 0.745P. 

The position and slope of the line J-K, for maximum 
cut-off varying from 30 to 90 per cent, is given in Fig. 1. 
These data have been used successfully by the writer 
for several years, in representing the tractive force of 
modern locomotives. One very important result of 
adopting the slanting line J-K, rather than the horizontal 
line A-B, in representing tractive force at low speed, and 
of making K the rating point, is that it establishes a 
norm by which all locomotives of a given type may be 
measured and compared. The adoption of the horizontal 
line A-B, permits any locomotive builder who might 
desire to do so, to claim a higher rated force for a loco- 
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motive than is justified by its dimensions, if a test shows 
that its tractive force comes at any point on the line A-B, 
although it is evident, that of two competing locomotives, 
that one is more powerful that gives its rating nearer 
B, than A. 

There are six major factors involved in the calculation 
of the tractive force of a locomotive; these are: 


(a) the engine constant 

(b) the normal flow of steam to the cylinders, Ib. 
per hr. 

(c) the working pressure, Ib. per sq. in. 

(d) the maximum cut-off 

(e) the average steam temperature in the cylinder 

(f) the speed of the locomotive. 


In the writer’s opinion, the most practical formula 
for combining these elements in one equation to form 
the basis for a correct speed-effort curve, was devised by 
W. F. Kiesel, Jr., mechanical engineer of the Pennsyl- 
vania. The formula has been successfully used by Mr. 
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Kiesel for many years, being derived from results 
obtained on the Altoona test plant, but modified to 
apply to road conditions. This formula as slightly 
altered and transposed by the writer ; is 
1.95 P,ıM 

Ta 36.66 MS)/ (Ho) ` 
in which 
Ts = indicated tractive torce, Ib: 


P, = boiler pressure, less 10 
HW = the engine constant = d?s/D. 


isa phate alse EEEE (2) 


S = linear speed of locomotive, mph k , 
H =the normal steam production of the boiler available for the cylinders, 
in lb. steam per hour, as determined by the Colę boiler constants. 

v = specific volume of steam at P, pressure and 100 deg. superheat. 
For absolute accuracy M, in formula (2) and d, in 

formula (1), should be reduced in value to allow for 

piston rod and tail rod (where used), as a rule, this re- 

finement is not considered necessary. 


Table III —Test Data on P. R. R. Class Ils Locomotive 


1 2 3 4 S 6 7 8 
Mean effective pressure 
Steam per eeaeee. 


— 


hour flow- Actual Developed 1.95 Py Lipetz 
ing to cut-off in test —————_ modulus 
Rev.per cylinders per cent 1 - E HyMt6 /a3s 
Test No. minute Ib. = H, of stroke £ D D 
5926 80 30,464 31.6 4.035 98.6 93.0 60.1 
5927 80 46,437 50.5 2.650 150.1 128.3 91.8 
5933 80 51,918 57.0 2.367 163.1 139.2 102.5 
5915 120 219 29.6 5.390 79.7 73.3 $7.7 
5917 120 $6,338 49 3 3.275 124.7 109. 95. 
5929 120 3,650 56.0 2.900 126.2 120.0 107.2 
5921 160 37,739 31.0 6.518 68.3 62.3 52.8 
5937 160 61,732 49.6 3.982 104.9 94.0 86.3 
5938 160 63,192 51.3 3.892 101.0 95.8 88.2 
5973 180 ,940 51.6 4.540 81.7 84.6 77.2 
5972 200 54.680 39.9 5.625 74.0 70.7 62.6 


The complete derivation of the Kiesel formula as 
published in an article by the late A. J. Wood, in the 
Railway Mechanical Engineer, December, 1916, slightly 
modified by the writer, is here reproduced. In addition 
to the notation given elsewhere, let 

E = a ratio, found by dividing the total volume of one cylinder, 
by the volume, which the steam passed through the cylinder 


in one stroke, would have at the initial pressure. 
n = r.p.m. ot driving wheels 


m.c.p. = mean effective pressute in cylinder 
then 
H 
— = steam per min. Ib. 
60 
H H 
— = —— = steam per stroke 
60x 4xn 2407n 
ads 
——— = weight of one cylinder-full of steam 
1728 x 4 xv 
wd's 240n 
= ——— x 
1728 x 4v H 
1056S 
But n = 
wD 


wd?s x 240 x 1056S 
therefore E = —-——__—_______—- = 
1728 x4xHx #wDxv 


d?s x 36.66 x S$ 


HxDxv 
as 
but — = M 
D 


36.66MS 
therefore E = — 


Hv 
1.95Pi 


m.e.p. = 
14E 


E d's 
since TS = m.e.p. - -- 
D 


1.95PM 
TA ee E 
1 + (36.66MS) / (Hv) 


As that portion of the tractive force curve Ts-0, 
Fig. 4, is from formulations of the writer and the por- 
tion T s from a modification of the Kiesel formula, the 
entire curve will hereafter be designated as the KV 
curve. 

It should be clearly noted that the term E, is not the 
usual expansion ratio, which is the total cylinder volume 
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plus clearance, divided by the volume at cut-off, plus 
clearance. Except for the addition of the clearance 
volume, the term E, would be identical with the expan- 
sion ratio, if the pressure at cut-off was equal to initial 
pressure. 

It will be observed from the construction of formula 
(2), that in definite terms, it does not account for clear- 
ance volume, exhaust pressure, heat interchange or many 
other of the quantities usually considered in an exact 
mathematical expression. These factors are, however, 
all accounted for in the average mean effective pressure, 
which is the algebraic sum of all these entities and which 
is given by the expression m.e.p.=(1.95 P1)/ (1+E). 

In Table III data are given from a laboratory test of 
the Pennsylvania locomotive class Ils, (Bulletin No. 32). 
In some of the tests, there is considerable discrepancy 
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between columns 6 and 7, but much less than that be- 
tween columns 6 and 8. 

For the purpose of showing the applicability of the 
KV formulas, a number of typical locomotive designs 
have been selected and their tractive force plotted, Figs. 
3, 4, 6, 7 and 8, using this formula. Curves are also 
shown, based on the Lipetz moduli and the Cole ratios, 
where the latter are applicable. The locomotive designs 
selected are those for which the writer has sufficient 
data to indicate the actual tractive force developed either 
in a road or laboratory tests covering a considerable 
range of speed. In these charts the tractive force is 
related to m.p.h., but in each case r.p.m. is also indicated. 

The Pennsylvania class Ils, is represented by Fig. 3. 
The maximum cut-off of this locomotive is 55 per cent 
of the stroke. The crosses indicate the tractive force 
developed on test plant (Bulletin 32). Adjacent to them 
is the appropriate test number. A few positions are also 
plotted from an earlier test of a similar locomotive (Bul- 
letin 31). Table IV gives pertinent data corresponding 


Table IV—Test Data on P. R. R. Class Ils Locomotive 


1 2 3 4 5 6 7 8 9 
Test R.P.M. Indicat- Coal as fired Steam Equiv. Boiler Boiler 
ed trac- = per fuel pess, eff. per 
tive per sq. i.h.p. 39- lb. per cent. 
force ft.of hour. hr. lb. ft. of sq.in. incl. 
Ib. grate Ib. normal super- 
per hr. grate heater 
Ib. Ib. 
5933 80 ,600 132 9185 17.3 102.0 247.0 54.0 
$412 80 „900 140 9820 17.3 109.0 246.5 51.8 
5927 80 74,200 98 6809 16.8 75.7 247.0 65.0 
5919 80 60,350 70 4883 159 54.3 248.0 65.0 
5917 120 1,600 150 10460 16.4 116.2 247.0 51.0 
$423 120 56,400 166 11640 16.6 129.3 251.5 46.6 
5417 120 53,400 202 14150 17.9 157.2 248.8 41.6 
5971 120 51,600 101 7000 15.6 77.8 247.0 59.0 
5424 140 51,400 157 10980 16.1 122.0 249.5 51.7 
592: 160 47,700 189 13128 16.7 145.8 247.0 45.0 
5922 160 ,600 132 9187 15.4 102.0 249.0 54.0 
5442 160 .150 119 15.9 92.7 248.1 60.7 
5973 180 40,350 235 16356 18.0 182.0 211.0 35.0 
5972 200 36,560 158 10980 16.0 122.0 243.0 29.0 


to the test numbers shown in Fig. 3. This locomotive 
has a ratio of grate area to the volume of two cylinders, 
of 2.59, consequently the unit fuel consumption shown 
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in column 4, Table IV, seems excessive, but reference to 
column 5, shows that the total hourly fuel consumption 
is normal. In Fig. 5, the evaporation and boiler efficiency 
of the Ils locomotive is given, as related to the total fuel 
consumption per hour. The normal evaporation of this 
boiler, available for the cylinders is 57,680 Ib. steam per 
hour, as developed from the Cole boiler constants. It 
will be observed frem Fig. 5, that this evaporation is 


Table V—Data on P. R. R. Class K4s Passenger Locomotives 


1 2 3 4 5 6 7 
Coal as fired 
l; —— Boiler 
Indicated per sq. ft. eff. per 
tractive of grate per Steam per cent. incl. 

force per hr. hr. i.h.p.-hr. super- 

Test No. R.p.m. Ib. Ib. Ib. Ib. eater 
4068 120 34,900 132.6 9180 21.2 57.1 
4070 120 31,700 86.6 6000 18.5 67.0 
4062 160 30,350 167.5 11580 21.2 50.3 
4067 160 28,150 101.9 7060 18.2 65.6 
4012 160 23,480 71.3 4940 17.0 69.8 
4054 200 25,950 173.3 12000 20.5 49.9 
4013 200 20,980 90.9 6300 17.0 62.2 
4025 240 21,3 0 139.4 9650 18.7 56.6 
4014 240 18,620 92.9 6430 17.4 66.2 
4059 240 15,980 68.3 4730 16.2 73.5 
4049 280 18,370 145.6 0080 18.4 54.5 
4048 280 15,690 83.2 5760 17.0 72.9 
4033 280 13,690 63.4 4390 17.0 80.1 
4069 320 14,920 126.5 8760 18.3 54.9 
4050 320 9,510 49.2 3400 15.4 75.8 


reached at a fuel consumption of 10,850 Ib. per hr., re- 
quiring a grate area on the Cole basis of 90 sq ft. 
Column 7, Table IV indicates the unit fuel consumption 
which would have obtained had the grate area been made 
to conform to the Cole requirements. 

The tests which most closely conform to the curve T's, 
are 5933, 5412, 5927, 5423, 5424, 5923, 5922 and 5972. 
The equated fuel consumption for these particular tests, 
does not, except in one instance, greatly exceed the Cole 
limit of 120 lb. The boiler efficiencies as shown in column 
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9, are reasonably good for the existing conditions. Test 
5973, which apparently comes near the curve T s, would 
actually lie well above it if the boiler pressure were nor- 
mal instead of being 211 lb. as indicated in column 8. 

In Fig. 5, the curves 71, Te, Ts, indicate the tractive 
force of the Pennsylvania passenger locomotive class 
Kas, (Bulletin 29) as plotted by the KV method. 
Curves are also shown based on the Lipetz moduli and 


10 15 


the Cole ratios. As in the last example, the small crosses ` 


indicate the tractive force actually developed in the tests 
whose numbers are adjacent the crosses. 

It will be observed that for this locomotive the KV 
and Cole curves are practically identical at speeds from 
10 to 40 m.p.h., but diverge at the latter speed. This 
is to be expected as the K4s, is one of the locomotives 
on which Mr. Cole based his ratios. The Lipetz curve 
also approximates the others at medium speeds. 

Data from Bulletin 29, is shown in Table V for the 
test numbers indicated in Fig. 6. The tests which most 
closely approximate the curve Ts, are, 4070, 4014, and 
4069. As indicated in column 4, of Table V, the unit 
fuel consumption for these tests is well within the range 
of good practice. The curve Ts, lies about midway be- 
tween the pairs of tests 4012 and 4067, also the pairs 
4048 and 4049. It will be seen from a comparison of 
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the unit fuel consumption for each of these tests, as indi- 
cated in column 4, Table V, that the apparent consump- 
tion indicated by the position of curve T's, is not exces- 
sive. It must not be inferred from this, that the fuel 
consumption is necessarily proportional to the position 
of these test points. 

Referring again to Fig. 2, the sloping line J-K, is 
extended to S:. At the latter point the straight line be- 
comes tangent to the transition curve which connects 
the straight portion with the hyperbola. The locus of 
Sı, is a function of the boiler capacity. Its location 
may be determined graphically by drawing a horizontal 
line through K, intersecting the hyperbola at N, S1 then, 
equals 0.84 A-N. The position N, is the point on the 
hyperbola where the cylinders would utilize the normal 
boiler capacity at maximum cut-off, if the tractive force 
remained constant from A to N. Stated as an equation; 


(1.95P1 M) - Te 


Se eee ee eds ee 855 (3) 
(36.664 T 2) / (0.84Hv) 


The transition curve between the straight portion of 
the graph J-S1, and the hyperbola Ts, at O, is empirical. 


Table VI—Test Data on P. R. R. Class E6s Locomotives 


1 2 3 4 5 6 7 
Coal as fired 
= Boiler 
Indicated per sq. ft. eff. per 
tractive of grate per Steam per cent., incl. 

Rev. per effort per hour hour i.h p. hour super- 

Test No minute Ib. Ib. Ib. Ib. heater 
2808 160 19,250 98.7 $450 19.5 61.4 
2809 200 16,550 126.7 ‘000 18.8 49.9 
2810 200 16,370 129.6 7170 19.0 48.7 
2811 240 12,840 82.6 4570 17.1 64.2 
2825 240 13,975 128.6 7110 17.9 48.6 
2812 280 12,110 98.6 5460 16.8 58.9 
2820 2 13,280 108.6 6000 16.9 58.3 
2823 320 10,860 126.7 7000 16.4 45.0 
2827 320 8,930 98.0 5420 16.7 50.3 
2839 360 10,740 144.8 8000 16.3 44.7 
2840 360 10,710 117.7 6500 16.0 55.9 


An older design of passenger locomotive is repre- 
sented by the Pennsylvania Class E6s, (Bulletin 21), 
Fig. 7, indicates the tractive force of this locomotive as 
developed by the KV method. Curves are also shown 
constructed in accordance with the Lipetz moduli and 
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the Cole ratios. The crosses indicate representative tests, 


data for which are given in Table VI, Fig. 7, demon- 
strates that the actual tractive force as developed in tests 
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2808, 2810, 2825, 2812, 2823 and 2840 is represented 
very closely by the curve Ts. Reference to column 4, 
of Table VI, will show that in none of these tests was 
the unit fuel consumption excessive as rated on the Cole 
basis. The boiler efficiencies column 7, are normal, con- 
sidering the very short tubes with which this boiler is 
equipped (14 ft.). The steam consumption column 6, 
for the tests in question, show a constantly decreasing 
range, as would be expected in normal operation. 

The three examples cited, represent locomotives of an 
older design, the date they were initially built ranging 
from 1910 to 1916. In Fig. 4, is plotted, the tractive 
force of one of the most modern designs, No. 5000, 
class 2104, built by the Baldwin Locomotive Works in 
the latter part of 1930, for the Atchison, Topeka & Santa 
Fe. Curves T1, Te and Ts, are drawn in conformity 
to tke KV method. A curve is also shown employing 
the Lipetz moduli. The small crosses indicate the trac- 
tive force as developed in a road test, results of which 
were published in the Railway Mechanical Engineer, De- 
cember, 1931. There is a remarkable correspondence 
between the curves 7», Ts and the test data, at all speeds 
up to 43 m.p.h. The test at 48 m.p.h lies nearer the 
Lipetz curve, but at all other speeds, that curve is far 
from representing the test. At low speed, it will be seen 
that the test positions lie above the curve T: T 2. This 


locomotive has a maximum cut-off of 60 per cent and is 
equipped with the Chapman-Lanning starting valves 
which have very large starting ports, as compared with 
other limited cut-off locomotives. The effect of these 
large ports is a virtual increase in the cut-off to approxi- 
mately 67 per cent, during the time that the ports are 
open. 


(To be concluded) 


A Correction 


In the abstract of the discussion of A. I. Lipetz’ paper 
on “Horsepower and Tractive Effort of Modern Loco- 
motives” which appeared in the October issue of Railway 
Mechanical Engineer a statement by S. S. Riegel, me- 
chanical engineer, D. L. & W., appearing in the first 
column of page 361 should read as follows: “We worked 
out the horsepower and tractive force curves for our 
most recently acquired fast-freight locomotives by both 
Mr. Lipetz’ simplified and the Cole method, and in our 
dynamometer tests, when the locomotives were first re- 
ceived, we developed horsepower and tractive force 
curves in harmony with the results secured by the Lipetz 
formula. We naturally are satisfied with the deductions 
as stated in the paper.” 


Burlington Diesel- 
Electric Switchers 


HE Chicago, Burlington & Quincy has just received 

from the Mid-West Locomotive Works, Hamilton, 
Ohio, the first of three 65-ton, 460-hp. Diesel-electric 
switching locomotives, designed for industrial switching 
or mixed-train branch-line service. The locomotive is 
designed for sustained operating speeds up to 50 m.p.h. 
and will develop a maximum tractive force of 40,000 Ib. 
with an hourly rating of 14,600 Ib., or a continuous rat- 
ing of 11,600 lb. Power is provided, for the first time 
in this type of locomotive, by Cummins light-weight, 
high-speed Diesel engines, which include a fuel-injec- 
tion system designed to preheat the fuel before it passes 
into the combustion chamber and thus assure unusually 
efficient operaticn. The locomotive is 41 ft. 4 in. long 


Driven by Cummins engines, 
three 65-ton Mid-West ma- 
chines have rated capacity of 
460 hp. each and a maximum 
tractive force of 40,000 Ib. 


over the coupler pulling faces, 21 ft. 10 in. between truck 
centers, 6 ft. 8 in. between wheel centers, 9 ft. 51% in. 
wide over-all, 14 ft. 5 in. high over-all, and weighs, 
ready for service, 132,100 1b. 

The power for each locomotive is produced by two 


Sixty-five ton Diesel-electric switcher built by the Mid-West Locomotive Works 
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Cummins Model-KO, 4-cycle Diesel engines, each hav- 
ing. six cylinders with 7-in. bore and 9-in. stroke and 
developing 230 hp. at 1,000 r.pm. The engines are 
cooled by means of belt-driven fans and Young sectional 
core radiators mounted at each end of the locomotive. 
Each engine is directly connected to a General Electric 
d.c. electric generator through a flexible coupling. On 


7-in. axle and a double nose for spring support on the 
truck bolster. Each motor is ventilated by a multiple 
fan mounted at the pinion end of the armature and pro- 
vision is made for forced ventilation if it becomes de- 
sirable. The gearing is single reduction with a 65-tooth 
gear and 14-tooth pinion. All bearings are of the con- 
stant-oil-level type with large reservoirs and designed to 


Burlington Diesel-electric switchers in process of construction—View shows fabricated steel frames and steel engine- 
support castings—Dual power plants installed on frame in background 


the opposite end of each generator, a shaft extension 
fitted with a smaller flexible coupling provides a straight- 
line drive for a Quincy two-cylinder, 64-ft. capacity air 
compressor, equipped with Timken roller bearings. 
These two compressors supply air for brakes, control 
and operation of accessories and signals. Either com- 
pressor has ample capacity to meet the requirements of 
these different services in case only one of the power- 
plant engines is operating. 


General Arrangement of the Power Plant 


Each power plant, consisting of one Diesel engine, one 
electric generator and one air compressor, is mounted on 
a cast-steel base of rigid construction, thus minimizing 
the possibility of distortion or misalinement and failure 
of connecting couplings. The power plant bases are 
bolted to heavy fabricated steel frames of riveted and 
welded construction. These are the main frames form- 
ing the backbone of the locomotive and to them are 
riveted the cast-steel draft-gear housing, center plates 
and side bearings for the trucks. The draft gear at each 
end of the locomotive is of the Miner, 22-XB type, and 
with these are used National swivel-butt, top-operated, 
Type-D couplers. 

The two swivel trucks are made up with Common- 
wealth, one-piece, cast-steel truck frames, Carnegie 
carbon-steel axles, Armco 36-in. rolled-steel wheels, and 
Fafnir-Melcher 5%-in. by 10-in. roller-bearing journal 
boxes. Brakes are applied to all four wheels of each 
truck through the use of American Steel Foundries, Sim- 
plex, unit-cylinder, clasp brakes, these brakes being 
operated by two air cylinders mounted on each truck. 
Additional emergency hand braking on the rear truck is 
provided by means of a Peacock staffless hand brake. 
The spring suspension of the trucks consists of two 
semi-elliptic springs, the ends of these springs being car- 
ried between double equalizer bars mounted on top of the 
journal boxes. Side play on the truck bolsters is con- 
trolled by Stucki roller side bearings. 

Each truck carries two GE-714 series-wound traction 
motors. They have axle-bearing linings suitable for a 
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maintain a constant oil level in the waste chambers as 
long as there is oil in the reservoirs. 

Fach electric power generator is of the General Elec- 
tric GT-1160, four-pole, direct-current, commutating- 
pole type. The frame is fabricated rolled plate, with 
supporting brackets welded on the side. The generator 


Partial front and side view of the Burlington Diesel- 
electric switcher 


has two anti-friction armature bearings and is ventilated 
by a multiple fan mounted on the armature shaft. The 
generator is equipped with a self-excited shunt field, a 
separately-excited teaser field, a series engine-starting 
winding and a commutating pole winding. The com- 
bined effect of the shunt field winding and engine speed 
regulation results in a volt-ampere generator character- 
istic which closely follows the engine horsepower curve 
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through a suitable range and permits full engine utiliza-. 


tion over a wide range of locomotive speeds. 


How the Electric-Control Features Operate 


The control is General Electric Type-P which con- 
sists essentially of two master controllers, electro-pneu- 
matically operated contactors and reverser, together with 
necessary auxiliary magnetic contactors, switches, cables, 
etc. The control provides for two operating stations, 
one at each end of the cab. All operations of starting 
and stopping the engine, regulating the headlights, cab- 
lights, etc., and controlling the direction and speed of 
the locomotive may be performed at either position. The 
control system is designed so that the two generators 
operate in parallel, providing a common source of power 
to which the traction motors are progressively connected 
in series-parallel, parallel-full-field and parallel-shunt- 
field combinations. Transfer from one motor combina- 
tion to the next higher one is effected automatically and 
occurs at a point which will give the best locomotive per- 
formance. This feature, together with transfer con- 
tactors and resisters, prevents abuse of the electrical 
equipment. The operator may, if desired, limit the pro- 
gression of motor combinations to a definite prede- 
termined point and progression will automatically pro- 
ceed to that point provided it is permitted by the auto- 
matic transfer equipment. 

All contactors, switches, relays, etc., are mounted on 
panels, of which there are two per locomotive. Each 
panel is arranged so that all connections are made on 
the front and so designed that it is possible to remove 
any control item from the front of the panel. Each 
panel is enclosed in a steel cabinet having two doors, 
which open into the operator’s cab so that the entire 
panel is accessible. 

The cab of the locomotive is of the cupola type and 
space is provided under the floor for considerable equip- 
ment. This space is divided into several compartments, 
and access to each is had through doors at the sides and 
trap doors in the floor. In the larger of these spaces 
are located 32 cells of Exide Iron-Clad MVAH-17 bat- 
teries, arranged to provide 64-volt current for the en- 
gine-starting winding of the power generators and to 
supply 32-volt current for the locomotive lighting. In 
another of these subfloor spaces is located a Curtis two- 
stage air compressor, driven by a small Briggs-Stratton 
gasoline engine. This auxiliary compressor pumps air 
(up to 350 Ib. pressure) into two storage tanks, from 
which the air is piped to each of the cylinders of the 
Diesel engines. This provides an entirely independent 
air-starting system controlled with a valve at each op- 
erating station. The compressor unit is started by 
means of a 6-volt starting motor and is equipped with a 
generator for charging a separate 6-volt battery which 
supplies the starting-motor current. 


Cab Designed for Maximum Convenience 
and Visibility 

The operator’s compartment of the locomotive cab is 
arranged for maximum convenience and visibility. Two 
operating stations are located at diagonally-opposite 
corners, both stations being provided with upholstered 
drop seats and all control levers so arranged that the 
locomotive may be operated from a standing or sitting 
position. The control levers and buttons at each opera- 
tion station consist of engine and generator starting 
buttons, engine throttle levers, control levers, Emery- 
ville brake valve pedestal connected to Westinghouse 
No. 6 ET air-brake system, engine starting air valves, 
auxiliary-compressor-engine starting and stopping but- 
tons, Graham-White sander valve, bell-ringer and horn 
valves, and switch box for the control of all lights. Each 
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operating station is equipped with power and battery 
ammeters, fuel, air and lubricating-oil gages for each 
individual unit. 

Operating safety devices include deadman pedal valves 
which apply the air brakes and cut off the power when 
pressure is released; an emergency fuel cut-off valve 
which cuts out the fuel supply to either engine pump; a 
pressure-operated switch which shuts off the auxiliary 
compressor engine at 350-lb. pressure; a Sangamo amp.- 
hr. meter which controls the charge to the storage bat- 
teries; Leslie Tyfon air horns; and hinged, clear-vision 
section windows equipped with Hays automatic air- 
operated window wipers. 

The first locomotive, which has just been delivered, 
will be broken in at Aurora, Ill., and then placed in 
industrial switching service at Lincoln, Neb. 


First Standard Steel-Sheathed 
Box Cars Go Into Service 
(Continued from page 389) 


were adopted under a program implying their more or 
less indefinite continuance as originally adopted, the Car 
Construction Committee under the new plan will be 
on the alert for possible improvements and refinements. 

It is in keeping with this plan that the program of 
tests is being carried out. These tests will provide exact 


Interior of the car, showing the frame construction before 
the application of the floor and lining 


information for the future use of the committees in 
improving the distribution of metal in the interests of 
a still lighter and better freight-car design. They do 
not imply that there is anything of an experimental 
character in the present designs. These are a distinct 
step forward from any that have previously been de- 
veloped for cars of this type. 


Tue Lonvon MIDLAND AND SCOTTISH oF GREAT BRITAIN will 
have more than 5,000 containers in service when it receives 
delivery of 390 which were recently ordered. Of the new con- 
tainers, 50 will be for furniture traffic, 40 for shipments of 
bicycles, 200 for high-grade manufactured products and 100 of 
the open-top type. 
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Rough Handling 
Of Trains 


“I believe if we could get all locomotive engineers to 
keep the contents of the cars uppermost in their minds 
and handle trains so as to avoid damage to contents. 
the cars will take care of themselves.” This statement 
is taken from a letter of a traveling engineer comment- 
ing on the interview with the General Manager which 
was published in the October number of the Railway 
Mechanical Engineer. Is it not a sad commentary on 
railroad operation to have such a statement made and 
to realize that in many cases it is only too true? 

Railroad engineers have always been regarded as the 
aristocrats of labor. The recent report to President 
Roosevelt of the emergency board appointed to investi- 
gate the proposed Kansas City Southern wage plan for 
enginemen and trainmen, clearly shows how the brother- 
hoods have protected the interests of their members—or 
rather, have believed that they were protecting them— 
by punitive rules which “prevent the most economical 
and efficient operation of the railroad and proper service 
to its patrons.” 

Has this attitude on the part of the brotherhoods tend- 
ed to break down that fine pride in craftsmanship which 
dominated the old-time locomotive engineer and in- 
spired him to turn out a high grade, finished job? Why 
does not the engineer think of the comfort of the pas- 
senger and the protection to the lading in freight cars 
while he is operating his train? What is more impor- 
tant for him to think about? Have the managements 
failed in emphasizing the importance of these things 
in their educational work? Is this entirely a responsi- 
bility of management? What are the leaders of the 
men doing through their brotherhood organizations? 
Do not they also have some responsibility in this matter ? 

If a shipper is forced to go to unreasonable lengths 
in packaging his products for shipment by rail; if his 
shipments even then are frequently damaged, why should 
he not turn to other types of transportation for relief? 
Since the railroad workers’ jobs depend on successfully 
meeting the competition of other types of carriers, why 
should they not take a keen and intelligént interest in 
providing acceptable service? Is it necessary to make 
double checks on the work of well paid craftsmen, who 
for purposes of self-interest, if nothing else, should 
strive to develop the highest standards of workmanship 
and performance? 

The latter question is suggested because of the follow- 
ing statement made in a letter from a road foreman of 
engines: “Our experience with the handling of freight 
equipment is that with the long trains little damage 
occurs, because we have placed shock recording gages 
in the cabooses of a number of the long trains; the en- 
gincer does not know whether or not such a device is 
operating on his train, and the results shown in con- 
nection with handling are good.” 

It is becoming more or less generally recognized that 
changing conditions in the transportation field will de- 
mand radical changes in railroad equipment, facilities 
and methods. It seems not unlikely that the approach 
to the problem of educating and training train service 
employees may also have to be altered to meet these 
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new conditions. Quite possibly it may mean an entire 
change of emphasis as compared to common practices 
now observed on many railroads. That railroad manage- 
ments have some appreciation of this is indicated by the 
interviews which were published in our September and 
October numbers, one with a General Superintendent 
and the other with a General Manager. 


New Life 
At the Top 


More than half of the steam locomotives on the rail- 
roads of the United States were over 20 years of age 
at the end of 1932. Less than one-fifth of the loco- 
motives were under 10 years of age. These facts are 
striking evidence of the steady accumulation of obso- 
lescence which has been taking place during most of the 
period since the railroads were returned to private op- 
eration by the terms of the Transportation Act of 1920. 

During the first five years of this period—from 1920 
to 1924, inclusive—7,000 new locomotives were pur- 
chased from the builders. During the same years, how- 
ever, total installations aggregated about 10,700, and it 
is evident that approximately 3,700 locomotives of the 
10,300 retired were reinstated in the inventory after 
rebuilding and more or less modernizing. 

During the next eight years—from 1925 to 1932, in- 
clusive—locomotive purchases amounted to less than 
4,500, or an average of about 540 per year. Again, 
installations exceeded purchases, the total reported being 
about 9,400, or 1,170 per year. 

It was during this period that extensive programs of 
retirements were undertaken in which large numbers of 
locemotives were not only retired from the books, but 
were also actually scrapped. During this eight-year 
period over 21,400 locomotives were retired, an average 
of about 2,680 per year. An annual average of more 
than 2,000 of these locomotives have actually been com- 
pletely removed from the inventory to be replaced with 
but 540 new locomotives. The net result has been a 
decline from a total of about 65,300 locomotives owned 
at the end of 1924 to 53.300 at the end of 1932. 

It is of interest to note that the retirement of loco- 
motives has continued substantially uninterrupted during 
the depression. Thus, there has been some improvement in 
the locomotive inventory by removing obsolescence at the 
hottom during the years when the recession in business 
has made extensive purchases of new motive power dif- 
ficult to finance even though justified in many cases by 
the operating economies which modern power has 
demonstrated its ability to effect under light traffic con- 
ditions. This improvement, however, is entirely nega- 
tive in character and throughout these years old age 
has been steadily creeping up on the inventory until the 
conditions set forth in the beginning of this discussion 
have been reached. It is evident that the encroachment 
of obsolescence on the locomotive inventory cannot be 
arrested by removal at the bottom unless there is an in- 
fusion of new life at the top. 

During the past three and one half to four years of 
depression a volume of deferred locomotive maintenance 
has accumulated sufficient to occupy maintenance forces 
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and shop facilities for at least 10 months at the rate of 
operations prevailing during the month of July. Since 
the July operations were not sufficient to keep abreast 
of current requirements, it is evident that it would be 
necessary to much more than double the man-hours em- 
ployed during July to take care of current maintenance 
and catch up on deferred maintenance fast enough to get 
it completely out of the way within 10 months or a year. 
Every mechanical department officer and supervisor 
knows what a temporary expansion of operations of this 
order means. Expanded forces will be inefficient and 
the need for surplus employment will begin to decline 
by the time the organizations show signs of shaking down 
to an efficient basis. 

But no small part of the deferred maintenance is un- 
doubtedly represented by locomotives which are being 
set aside for retirements. The removal of these loco- 
motives from the inventory will thus reduce the demand 
for deferred maintenance expenditures and effect a fur- 
ther negative improvement in its status. 

Few railroads, however, can afford to stop at this 
point. Unless the retirement program is enlarged enough 
so that replacements are necessary in order that suf- 
ficient aggregate capacity be maintained, old age will 
continue its steady advance upward toward the top and 
opportunities for improved service, reduced train-operat- 
ing costs and further. savings in reduced deferred main- 
tenance will be lost. 

Generalities do not solve specific problems. No doubt 
some of the 20-year-old locomotives are not obsolete. 
Considering the advances in the art which have taken 
place during the past 10 years, however, there can be 
no doubt of the fact that, on the whole, the present 
accumulation of old age is decidedly unhealthy. Each 
class of locomotives on each railway presents a case 
which must be decided on its own merits. The present 
situation in which there is no alternative to an excessive 
expenditure for maintenance, except the replacement of 
worn-out locomotives with new and modern units, pre- 
sents an opportunity for constructive action which no 
railroad should miss for want of study and analysis. 


Equipment Maintenance Costs 
Can Be Reduced 


Since the close of the World War two changes have 
taken place in the railroad industry which have had a far- 
reaching influence on the problem of equipment main- 
tenance—first, the progressive increases in railroad traffic 
which had been common prior to that time changed into a 
period of marked decline; second, the practice of longer 
locomotive runs was inaugurated. The first of these two 
changes marked the beginning of the end of a period of 
expansion of repair facilities and ushered in a more inten- 
sive utilization of facilities. The second of the two changes 
has led to the consolidation of many shops and engine ter- 
minals and is now pointing the way to future economies. 

The inauguration of longer locomotive runs proved to 
operating and mechanical officers that a locomotive was 
not only capable of rendering far greater service than 
they had previously considered possible, but also that in 
order to obtain this service a higher standard of main- 
tenance was required. This has led to many changes 
in back-shop and enginehouse practice during the past 
ten years, the most important of which, in the back shop 
particularly, has been the specialization of work and its 
segregation into separate departments. the proper func- 
tioning of which has been co-ordinated by shop schedul- 
ing or production control systems. In doing this the 
railroad shop, taking a lesson from other industries, set 
up, through necessity, a means of providing more ac- 
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curate detailed knowledge of its own operations. Im- 
mediately it began to visualize shop capacity not in terms 
of the output of the shop as a whole, but in terms of the 
production possibilities of individual departments. The 
development of the scheduling idea in connection with 
specialized repairs has produced facts upon which the 
progress of the last few years has been based. The 
future is going to demand a still more detailed knowl- 
edge of shop operations in order to discover the op- 
portunities for economies. 

The trend toward the concentration of repair work at 
centrally located shops has increased the opportunity for 
more accurate control of costs. A mechanical officer who 
a few years back was obliged to co-ordinate the work of 
many repair points scattered over outlying districts 
should now be able to concentrate upon the prob- 
lem of raising the remaining shops and terminals to their 
maximum efficiency. Opportunities for savings that once 
represented a small factor in a large problem have now 
become a larger factor in a smaller problem. 


Plans Should Be Based on Facts 


Generally speaking, those responsible for the opera- 
tion of repair shops have considered it sufficient to have 
accurate information relating to the unit costs of re- 
pairs—the average cost of overhauling a locomotive or 
acar. As far as the operations of the past are concerned, 
this may have been enough but it is questionable whether 
or not it will do for the future. It seems possible that 
only a careful analysis of the individual operations in- 
volved in overhauling locomotives and cars will show, by 
comparison with similar repair jobs on the same types 
of locomotives or cars, just where the opportunities lie 
for making improvements in methods or facilities that 
will assure reductions in costs. The accurate control of 
costs cannot be accomplished unless the details are known 
and compiled on a sufficiently accurate basis to permit 
exact comparisons to be made month by month and job 
by job. This kind of information provides the super- 
visor with specific facts that will enable him to determine 
where the losses are, why they exist and what must be 
done to stop them. Without such facts no intelligent 
action can be taken. 


Can Repair Costs Be Reduced? 


Before attempting to answer the question “Can Repair 
Costs Be Reduced?” a mechanical officer or supervisor 
should not overlook the fact that in many railroad shops 
from 60 to 75 per cent of the machine-tool equipment is 
from ten to twenty or thirty years old. Consider this 
in the light of the progress which has been made in 
machine-tool design in the past ten years, and the added 
fact that most machine tools built more than ten years 
ago cannot use the modern tool steels because they do not 
possess the power and rugged construction necessary to 
operate at the high speeds and heavy feeds that present- 
day cutting tools will permit. A glance at the average 
railroad shop will show many other opportunities for 
modernizing facilities at substantial savings by taking 
advantage of the progress in the industrial field. 

One of the reasons why industrial plants have made 
the progress they have is because the modern production 
engineer is constantly exchanging ideas with men in 
other plants and spends a substantial part of his time 
visiting other plants. Unfortunately, this practice is not 
now common in the railroad field, with the result that we 
meet many shop supervisors who know all too little about 
what is going on in their own field. Take, for example, 
the progress that has been made in the machine shop 
alone and compare the time required to do any one of 
15 or 20 well-known locomotive machine-shop jobs 
with the time that it is possible to do these same jobs 
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on machines that have been developed in the last five 
years. A comparison of some of the savings in machine 
time on common jobs with the time required on old 
machines still in service will produce astonishing facts. 

The back shop is not the only place where modern 
facilities offer opportunities for improvement at re- 
duced costs. In spite of the fact that the modern elec- 
tric crane truck and the electric drop-pit table have be- 
come fairly common, it is surprising how many engine- 
houses still put up front ends and air pumps with 
manually-operated air hoists and still change wheels, 
trucks and springs with obsolete home-made drop-pit 
jacks. Modern equipment would make these operations 
cheaper and safer and save hours of time that a loco- 
motive might otherwise spend in revenue service. An 
investigation of the possibilities of the use of the two 
facilities just mentioned,- together with modern boiler 
washing and direct steaming facilities and modern coal- 
and ash-handling facilities will show that there are still 
many engine terminals that could be operated for con- 
siderably less expenditure than at present. 

Economies in equipment maintenance in the future are 
going to be made by the more intensive utilization of 
facilities. Obsolete repair facilities at outlying repair 
points must be abandoned and repair work centralized at 
important points where the increased volume of work 
due to the centralization of heavy repairs will make it 
economically possible to install only the most modern 
facilities and methods. It is probable that it will no 
longer be possible to consider investment in repair fa- 
cilities upon the assumption that growth in traffic will 
ultimately produce the revenue to pay for thern. 

There never was a time when it seemed so desirable 
for the railroads to consider the advisability of making 
a thorough study of the entire problem of equipment 
maintenance. In view of the progress that has been 
made in industry generally, there can be no question of 
the opportunities for reducing equipment repair costs, 
but before an intelligent start can be made facts will 
have to be developed to show why the present losses 
exist. The mechanical creations of American industry 
are already available and ready to serve the railroads 
in stopping these losses. 


More Research 
For the Railways 


One of the popular criticisms of which the railroads have 
been the target during the depression is their alleged 
failure to utilize scientific research as an agency by which 
to improve their physical facilities and methods of op- 
eration. For the very reason that it is so unjustified, 
this criticism has perhaps raised more resentment among 
railway officers than almost any other to which they 
have been subjected. That the public might learn the 
facts the Railroad Division of the American Society of 
Mechanical Engineers at the 1933 spring meeting at Chi- 
cago presented an impressive record of the engineering 
research projects which have been devoted to many 
problems of motive power and rolling stock design and 
operation by the railways themselves, both individually 
and through the American Railway Association, by uni- 
versities and by many companies engaged in the de- 
velopment and manufacture of various types of railway 
facilities. More recently the American Railway Asso- 
ciation has issued a volume of some 500 pages in which 
is developed a brief digest of the research projects con- 
ducted by the railways individually and collectively for 
the improvement of technique in departmental operations, 
as well as of physical facilities themselves. 
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Now comes the appointment of a committee by the 
Science Advisory Board of the National Research Coun- 
cil “to study the matter of scientific research for the 
railroads in conjunction with the railroad managements 
and the co-ordinator’s organization and, if it thereafter 
seems expedient, to formulate a plan for carrying on 
such research to assist in the initiation of the project 
and to advise in connection with its subsequent develop- 
ment.” It may be inferred that the appointment of this 
committee, at the invitation of Co-ordinator Eastman, is 
a challenge to criticisms of the railways’ lack of research 
activity on the part of certain responsible scientists. 

One of the facts about the railroads which seems ex- 
tremely difficult for lay observers to comprehend is that, 
unlike most of the industries popularly associated with 
the idea of scientific research, the railways are not pro- 
ducers of physical facilities. They produce but one 
thing for sale and that is transportation service. The 
materials and equipment which make up the physical 
plant of the railways are produced by other industries, 
most of which are engaged in engineering research, each 
for the improvement of its own product and all for the 
improvement of railway transportation. 

If the railways as an industry are to engage extensively 
in research for the improvement of their product—which 
is the purpose of research conducted by manufacturing 
industries—then the character of the problems which 
should be undertaken is primarily business and not en- 
gineering. Within the realm of engineering problems 
the most effective research activities of the railways 
as a whole have been devoted to the determination 
of requisites where safety, reliability or interchange- 
ability are involved. Further opportunities may be de- 
veloped whereby the railways may co-ordinate and direct 
the efforts of industries engaging in the development 
of new products for railway use. In connection with 
the business type of research they may also, incidentally, 
explore the needs of the service for physical facilities not 
yet available and so stimulate invention and engineering 
development where most needed. 

It may be doubted whether the committee of the 
Science Advisory Board of the National Research Coun- 
cil will find a large field for special scientific research 
activities on the part of the railways themselves, unless 
there is to be a curtailment or duplication of the effort 
now being put forth by hundreds of other agencies. Let 
us hope that the committee’s findings will at least be the 
means of effectively enlightening the public mind as to 
the relation of the railway industry to applied science. 


NEW BOOKS 


ProcepurE HANDBOOK or Arc WELDING DESIGN AND PRACTICE. 
Published by the Lincoln Electric Company, 12818 Coit Road. 
Cleveland, Ohio. 434 pages, 534 in. by 9 in. Bound in semi- 
flexible leather. Price, $4.50. 

Each of the eight principal sections of this handbook, 
which is amply illustrated with detailed drawings and 
photographs, deals with an important phase of arc weld- 
ing and its application. It has been prepared not only 
for the use of all welders and heads of welding depart- 
ments, but also for those responsible for the design of 
products which may be built by welding. Among the 
subjects treated in detail are descriptions of various 
welding processes; definition of welding terms; classi- 
fication of welds; strength of welded joints; methods 
for estimating cost of weld production ; specifications for 
steels and alloys of good weldability ; treatise on funda- 
mental advantages of arc welded and riveted steel 
structures ; use of arc welding in cement plants, machine 
shops, railroad shops, etc. 
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THE READER'S PAGE 


Methods of Finishing 
Babbitted Truck Brasses 


To THE EDITOR: 

In the car department section of the August, 1933, 
issue of the Railway Mechanical Engineer appeared an 
article on machining the wearing surface of truck brasses 
on the shaper using a circular disc, the same size as the 
journal, for a cutting tool. The use of this method is 
not confined to small car brasses, but is applicable to 
engine truck and trailer brasses as well. Some shops 
use it on brasses up to 7 in. in diameter and claim a 
great time saving over other methods. A set of these 
disc tools is provided, varying by thirty-seconds of an 
inch for all the different sizes of journals used. Those 
who use this method claim to finish car brasses in three 
or four minutes each, and 7-in. trailer brasses in about 
10 min. after the set-up is made for the first brass. 

Is it natural to suppose that the use for a formed 
cutter like the above would effect a saving of time in 
machining operations? 
discussion of this method. Is this method practical on 
the largest brasses and where a considerable amount of 
stock must be removed? Is the time saving great enough 
to pay a back shop to make up a complete set of disc 


cutters? 
A READER. 


What Is the Best 
Piston Packing Ring? 


To THE EDITOR: 

A discussion of locomotive piston packing rings should 
be of considerable interest to the readers of the Railway 
Mechanical Engineer. It seems to me that there must be 
one best form of packing ring, but it is certainly difficult 
to determine just what it is. Some roads are using snap 
rings 34 in. wide by 7% in. deep, two to each head ; others 
use 3-in. wide by 114-in. deep snap rings. Some are 
using sectional rings of various styles. I have also found 
cases where they are being re-turned on the outside 
diameter after they have been split. Some shops split 
the rings on a 45-deg. angle (although I cannot find any 
good reason for this) and others cut out a rectangular 
section. There is considerable difference of opinion as 
to how much to allow for side wear of the grooves before 
renewing either the piston head or widening the grooves 
and applying oversize rings. Some shops make no dif- 
ference in making up rings for stock whether they are 
to be used in a cylinder of the original size, say 26 in. 
bore, or whether they are to be used in the same cylinder 
when it has been bored to its limit of, say, 26% in. 
diameter. 

There is also some variation as to the amount to allow 
for the spring of these rings. This variation is found 
to be from %% in. to % in. over the size of the cylinder 
bore, cutting out sufficient material to close the joints to 
within 14g in. when the rings are in place. There is also 
a diversity of opinion as to the material to be used in 
the manufacture of rings. 
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Piston packing rings are an important part of a loco- 
motive and I should welcome some discussion from other 
railroad men as to their experience relating to packing 
ring practice. 

SHOP SUPERINTENDENT. 


How Should Taper Fits 
Be Made? 


To THE EDITOR: 

Many large railroad shops still follow the practice of 
grinding in taper fits of piston rods and crossheads, as 
well as many other taper fits on locomotives, with oil 
and emery. Some shops have a home-made rigging to 
do this job, utilizing the steam end of an old air pump 
operated by compressed air, with an arrangement of 
levers to oscillate the parts being ground. It is my opin- 
ion that these fits can be more accurately made in a lathe 
and that the grinding or lapping operation is a waste of 
time. Lapping is admitted to be the most accurate way 
of fitting parts together, particularly two flat surfaces, 
or such cases as lapping a piston in a cylinder, but the 
conditions surrounding a taper fit are somewhat different 
from this. The grades of abrasive and the methods used 
in railroad shops very often result in the parts being 
“ringed” due to the cutting action of the abrasive and, 
when finally finished, are rougher than when they were 
delivered from the lathe. Many large shops do not lap 
taper fits. It seems to me that a discussion of the 
methods followed in fitting tapered parts would be worth 
while in these columns. 

SHop MECHANIC. 


What Is Your 
Opinion? 


To THE EDITOR: 

Rule 30 states that steel underframe wood cars can be 
weighed after 12 months when built new. The ques- 
tion is can foreign cars when built new be weighed after 
the 12 months’ limit by others than the car owners? I 
can see nothing in the rules that prohibits any railroad 
from weighing foreign cars and getting paid for it. 

Can foreign cars be sent to repair tracks for air brake 
cleaning after 14 months, or must the 15-month limit be 
used if brake is not defective? 

A READER. 


A Hoso Piceon.—Canadian National forces in the yards at 
Moncton, N. B., are telling proudly about an itinerant pigeon 
which has temporarily chosen the tender and cab of a C. N. R. 
switch engine as its favorite roosting place. The pigeon delights 
to ride the length of the yard on the engine but, oddly enough, 
chooses to supply its own motive power for the return trip. 
Despite the fact that a number of switch engines are employed 
in this yard, the pigeon always picks the same one for its 
daily trips. 
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Safety 
Appliances* 


By P. P. Barthelemy 


N designing safety appliances for railway cars, the 
basic measurements used in determining certain 
dimensions and clearances were not arrived at in a hap- 
hazard manner. In general they are based on measure- 
ments of parts of the human body, and located in posi- 
tions that combine the greatest safety with the highest 
degree of convenience. We must always bear in mind 
that sill steps, hand holds, ladders, etc., receive their 
maximum usage while cars are in motion, which, in 
switching movements, are frequently accompanied by 
quite severe shocks. The uniform location within prac- 
tical limits for all detail parts is such that a man may 
almost safely reach for any of them with his eyes shut, 
as he knows within a few inches just where they are 
located on the car. ; 

Hand hold and ladder tread clearance, minimum two 
inches is the room necessary to clear a large hand en- 
cased in a heavy mitten. The adopted length of the 
hand holds is to provide ample room for making the 
catch and, at the same time, to permit sufficient spread- 
ing apart of the hands to provide a secure balancing of 
the body. This also applies to the ladder treads, in 
which case this length also provides plenty of foot room 
and clearance. 

We have a four-inch clearance on the projecting end 
of the uncoupling lever handle, that much room being 
considered necessary to permit a firm grip. The same 
applies to hand brake wheel clearance. 

Ladders are located not over eight inches from the 
corner of the car, as that is about the maximum distance 
a short man can safely reach with one foot against the 
guard of the side ladder tread and the other against the 
guard of the corresponding end ladder tread, or vice 
versa. That is also, of course, the reason for the guard 
legs of the ladder tread being on the end of the tread 
away from the corner of the car. The use of the so- 
called safety tread for ladders on cars where the metal 
ladder is not used is a long stride toward greater ladder 
safety. By safety ladder tread is meant a tread with a 
foot guard at both ends, on all treads of the ladder. It 
eliminates the chance of a man losing his balance due to 
his foot slipping off the end of the ladder tread. 


Sill Steps and End Ladders 


The sill step maximum height from the rail of 24 
in. is the maximum height a short man may reach safely, 
track conditions, etc., taken into consideration. In- 
cidentally, don’t forget that this measurement is taken 
with the car having the coupler up to maximum height, 
as obviously if you applied a sill step 24 in. from the 
rail to a car of 3314-in. coupler height, you would have 
a penalty dimension as soon as the car was raised to a 


* Abstract of a paper presented by P. P. Barthelemy, assistant master 
car builder, Great Northern, before the October meeting of the Northwest 
Car Men's Association, at St. Paul, Minn. 
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3414-in. coupler height. Coupler height must be taken 
into consideration when making any adjustment to car 
body parts based on height from rail. 

End ladder clearance of 12 in., 24 in. for two cars 
coupled, is based on the knee-to-hip room required by 
a large man ascending or descending the ladder. 

Sill step width minimum of 10 in. is the room neces- 
sary for safely placing two large feet side by side. The 
eight-inch vertical clearance is to provide ample room 
for clearing the toe of a long foot when descending from 
the step. And right here there is one point to which I 
wish to direct attention; that is, that on some construc- 
tions you may find the necessary eight-inch vertical clear- 
ance, at the same time there may be a protruding part 
back of the step under which the tilted-up toe of a 
descending man’s shoe may get locked, preventing or 
interfering with the free removal of his foot and possibly 
causing the man to be thrown. The sill step application 
should be so made as to avoid such possible hazards, or 


_the danger point properly guarded. 


Hand Holds and Ladder Treads 


There is another hazard of a similar character in con- 
nection with hand hold and ladder tread applications, 
particularly hand holds, and that is that while the pre- 
scribed clearance is for the length of a member between 
the bends it sometimes happens, particularly in con- 
nection with special applications, that one leg of the 
hand hold may be close to some protruding part, pos- 
sibly an inch or so, in which event a man’s finger or 
thumb might get caught in the space when the hand is 
placed on the extreme end of the hand hold, as is often 
done, and a personal injury may result. In such 
instances, the hand hold should be placed against the 
obstruction to close this dangerous gap, or far enough 
away from it to provide ample clearance. 

Running boards are made a minimum of 18 in. wide 
to provide a safe footway when the car is lurching in 
train or switching movement. The end of the running 
board protrudes to within 6 to 10 in. from the knuckle 
vertical plane, this to provide as narrow a gap as pos- 
sible between the running boards of coupled cars, and 
yet to keep them far enough apart to prevent the run- 
ning boards from bumping each other. Nails are pro- 
hibited as running board fastenings, as they tend to 
loosen and work out. The wood screw is the most com- 
monly used fastening device. Unfortunately, too many 
car men think a sledge hammer is a screw driver, but 
its use for that purpose is prohibited. Drive the screws 
in the manner in which they were made to be driven. 
Even then you'll have enough trouble with them later 
when they start working out. 

The most desirable fastening for roof running boards 
is a flat-head bolt secured to metal saddles, and I look 
forward to the time when the wooden saddle and the 
accompanying wood screw will be prohibited. While 
we are on the running board subject, let’s take a look at 
some of the most persistent troubles with this device. 
The wood saddle split-checks and decays, the wood 
screws have the thread rusted away and work upward, 
when they become a menace; running boards crack, due 
to short grain lumber; but worst of all is decay. The 
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best way to prolong the life of the running board is to 
give it a good all-around coat of good car cement or a 
dip treatment in paint. It is best to use the boards in 
the rough, as they provide a safer footing, are thicker 
than if dressed, and at the same time will hold the pro- 
tective coating better, be it car cement or paint. An- 
other safety measure, and one that helps prolong the 
life of the running board, is to sprinkle fairly coarse 
sand into the fresh paint. Only first-class lumber should 
be used for running boards, being careful to avoid the 
use of boards in which the grain runs out every few 
feet, as such boards soon split to pieces, are dangerous, 
and their use for that purpose is not otherwise eco- 
nomical. 

There are innumerable other items connected with 
safety appliance locations, etc., far too many to cover 
in a brief paper but open, with those mentioned, for 
a good lively discussion, with particular emphasis on 
maintenance. 


Paint-Brush Vat 


GENERALLY-:satisfactory type of paint-brush 

vat, developed at the Shawnee (Okla.) shops of 
the Chicago, Rock Island & Pacific, is shown in the il- 
lustration. This vat assists materially in keeping paint 
brushes in good condition by providing a bath of linseed 
oil or turpentine for individual brushes, which are always 
conveniently available, by means of the revolving feature 
of the design. 

Referring to the drawing, the construction of the vat 
is apparent. It consists of an outside case A, made of 
No. 24 B. W. G. galvanized iron, 2434 in. in diameter 
by 23 in. high and provided with a hinged lid to keep 
out dust and dirt. Equipment inside this case consists 
of a soldered base structure B and vertical center rod on 
which revolves a multiple holder C and eight brush 
containers D. The bottom of holder C is slightly tapered 
to the center where a small collar is provided to bear on a 
similar collar on the base and permit the holder to re- 
volve with little friction. Three-quarter inch holes are 
provided in the bottom of the holder, as illustrated, 
to drain off any small amount of oil which may be 


al 
Solder Nails to Sides X 
of Container--—+_ 


a) asa TY 
4 h-a >j 


Assembled Vat Without 
Brush Containers 
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spilled. Eight 14-in. rods equally spaced and soldered 
in place serve to position the brush containers D which 
are made oil-tight to the dimensions shown and provided 
with five nails soldered to the sides of each container 
to support individual brush handles. 

In operation, each of these containers is filled to the 
required level with linseed oil or turpentine, and brushes 
used with the same color of paint are kept in the same 
container. The result is that there is no possibility of 
mixing colors; the brushes are always kept in good con- 
dition; and are readily available when needed. 


Locking a 
Hammer Head 


METHOD which may not be particularly new but 
which has proved eminently satisfactory for secur- 
ing a hammer head firmly to its wooden handle is shown 


Krew prevents wedge 
from working ouf 


Method of locking hammer head on handle 
in the illustration. It consists of sawing a slot in the 


head end of the hammer handle to a depth of the thick- 
ness of the head. After placing the handle in the head, 


m- sf- 


4 Rods Soldered in 
N 


; a p 
- k---- i8" -- 
wt Soldered” 18 Sakes 

Riveted and Soldered 


Base 


Holder for Brush Containers 
Details of a vat which keeps paint brushes in good condition 
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a tapered wooden wedge is inserted and driven home as 
shown. This wedge is, itself, firmly held in place and 
prevented from backing out by a suitable standard wood 
screw, applied so that a portion of the screw enters both 
the wedge and the handle. The size of screw should be 
in proportion to the size of the hammer and when ap- 
plied, as indicated, will make a neat job and securely 
hold the hammer head against working loose on the 
handle. 


Can an 18-Car 
Passenger Train Be Heated? 


By W. J. McClennan 


E application of available formulas has revealed a 

sufficient factor of “safety” to warrant a conclusion 
that properly maintained 18-car trains can be properly 
heated in sub-zero weather when traveling under high 
windage at high speed. 

Owing to the fact that practically all cars are equipped 
with a steam vapor heating system having 2-in. train 
lines and 114-in. radiators employing steam at atmos- 
pheric pressure (or at temperature of 212 deg. F.) it is 
known that long trains can be properly heated if a 
minimum of 10 lb. steam pressure can be assured on the 
eighteenth, car. 

The accompanying table, based on theoretical pressure 
drop data intended for steam lines of fixed structures, 
but applied step by step to railway cars, reveals that 81 


TRAIN HEATING TABLE 


Calculations illestrating, ‘theoretically, the feasibility of adequately 
the ears of a solid man eighteen (18) cer train traveling at 
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Table showing steam pressure and line drop for an 
18-car train 


lb. pressure would be available at the end of a stationary 
steam line equivalent in length (1,440 ft.) to an 18-car 
train. This calculated 81 Ib. being eight times the pres- 
sure needed in the eighteenth car, comprises the factor 
of safety underlying the writer’s claim that 18-car high- 
speed trains can be heated in sub-zero weather when 
furnished with equipment and pressure cited in table. 

The unavoidable use of U-type condenser-like con- 
nections between cars, the impossibility of securing either 
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absolutely steam-tight connections at all couplings or ef- 
fective insulation throughout this 1,400-ft. train line ex- 
plains why something less than the calculated 81 Ib. 
pressure would actually be available at the rear end of an 
18-car train, as no such obstructions to steam flow are 
met on stationary steam lines in connection with which 
the formula was developed. 

At the average steam flow rate (4,338 Ib. per train- 
hour) and at the average pressure cited in column B, the 
pressure drop through each of the 36 U-type connectors 
would be approximately 134 1b., or 45 Ib. for all those 
on train. As to shape and diameter, the writer’s pres- 
sure-drop calculations accord these connectors only the 
same consideration as the straight steam line through the 
train. If we now make a further allowance for this 45- 
Ib. drop it can still be said that the gage pressure at the 
head end of the eighteenth car would be 36 lb. This 
being 3.6 times the pressure required at the rear car, 
there results a sufficient margin to support the claim that 
18-car high-speed trains can be heated by 175 Ib. loco- 
motive pressures in sub-zero weather when heating equip- 
ment is properly maintained. 

Possible leaks at couplings and the slight pressure drop 
at non-insulated sections are not sufficiently important 
to negative the use of a fixed structure formula for rail- 
way-train determinations. Then, too, it is felt that no 
one will urge the point that 130 lb. pressure would heat 
the train under the severe conditions stated and formula 
proves it will not, thus establishing its consistency. 

Test data have never been available for the conditions 
cited (18 cars, 175-lb. pressure—241 Ib. steam consump- 
tion—3 deg. below zero; 37 m.p.h. windage; 50 m-p.h. 
speed ; full 2-in. train line), but to support the calculated 
conclusion that such trains could be heated, the writer 
applied certain data from running tests made in Febru- 
ary, 1927. These data indicate that the actual steam- 
pressure drop per car at the fifth Pullman car was 10.1 
per cent; tenth car, 8.2 per cent, and fifteenth car, 5.3 
per cent. Interpolations from the same tests, recon- 
structed to an 18-car basis, reveal that the required 10- 
Ib. rear-car pressure would be greatly exceeded. Thus, 
it can be said that the running tests (allowing for mathe- 
matical reconstructions) prove that the eighteenth car 
of the train under discussion will be supplied with a 
minimum 10-lb. pressure and that the entire train can, 
therefore, be heated. 

The formula follows admitted assumptions that the 
pressure drop varies with the initial pressure at the 
locomotive reducer, pressure at head end of each car, 
steam weight consumed per minute, length of train 
and diameter of steam lines. (Unwin’s formula has been 
used for loss of pressure due to friction in connection 
with the flow of steam through pipes, but the constant 
0.000132 for 0.000131 has been substituted as a result 
of inserting Carpenter’s 0.0026 as the value of K instead 
of Babcock’s 0.0027. The Unwin and other similar 
formulas admittedly employ many experimental deter- 
minations. ) 

The steam consumption C of 241 Ib. per car-hour used 
in the accompanying table is based on the tentative 
formula, B = 45 + 2D + S, resulting from recent tests, 
in which: 

45 =train-line constant for Pullman cars 

D= temperature difference 

S = speed in m.p.h. 
It develops the interesting point that consumption seems 
to increase 1 lb. per car-hour for each mile-per-hour in- 
crease in train speed. 

A steam consumption of 241 lb. per car-hour means 
4,338 Ib. per train-hour and may prompt the question as 
to the ability of the locomotive to spare this amount for 


November, 1933 


train heating, but this hourly requirement is only 7.28 per 
cent of the total capacity of a modern locomotive, as 
one type considered has an average equivalent evapora- 
tion at the superheater header of 59,553 1b. of water per 
hr. over a 140-mile division with a 26-car train operating 
at an average speed of 43 m.p.h. 

With locomotives equipped with 3-in. pipes from dome 
to turret and with 2-in. line from turret valve to stop 
and reducing valves, thence to the rear of the tender, 
in lieu of the former 114-in. stop valves just ahead of 
the reducers, there is no interruption in the full 2-in. 
line from the locomotive turret to the rear of the train, 
thus insuring free flow of the indicated steam weight at 
the 175-lb. steam pressure authorized for train heating 
under the conditions cited in the accompanying table. 


Sash-Rack 
Skid 


HE illustration shows an adjustable sash-rack skid 

which has been giving unusually good results at a 
large passenger-car shop in the middle west. The man- 
agement of this shop has for some time been extending 
the use of skids wherever possible to avoid manual 
handling and, in line with this policy, developed the skid 
illustrated for handling sash. It consists of a standard 
steel skid, 34 in. wide by 54 in. long by 13 in. high, on 
top of which is applied a wood platform of 1-in. material 
laid crosswise. On top of this platform is placed a 
sheet of corrugated galvanized iron, with the corrugations 


Special skid and lift-truck arrangement which greatly 
facilitates sash handling in the passenger-car shop 


also located crosswise and spaced 11⁄4 in. on centers to 
take l-in. sash. Two %-in. by 2-in. mild-steel strips are 
riveted to each end of the skid and brought together at 
the top to support an adjustable horizontal bar equipped 
with similar galvanized iron spacers to hold the upper 
sides of the sash. This horizontal bar is positioned 
by means of locking pins, as illustrated, and will 
accommodate sash of varying widths, as required. The 
skid is large enough to hold a complete car set of inside 
or outside sash. 

The use of this device prevents possible damage to 
sash in handling and, moreover, tends to keep it clean, 
as dust cannot accumulate as readily on the sash when 
carried in a vertical position. The principal advantage 
of the skid, however, is the saving of labor in sash 
handling. At least five moves are normally made in 
handling sash for heavy repair cars, namely, from the 
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car to the wash rack, wash rack to repair bench, repair 
bench to paint shop, paint shop to trimming depart- 
ment and trimming department back to the car. As 
compared to the former practice of unloading sash from 
a truck and reloading after each operation for move- 
ment to the next department, the sash-rack skid, illus- 
trated, saves at least five manual handlings of the sash. 


Wheel Blocks for the 
Repair Track 


Wwe one end of a car is jacked up on the repair 
tracks it is necessary to block the other end of 
the car so that it will not move. Many methods have 
been used to do this but the wooden blocks shown in 
the drawing seem to be particularly simple. The blocks 
are cut out from scrap lumber at the mill and are held 
together with “scrap” bell chain. They are not only 
safe and efficient but contribute to a great extent in 


Y ial 


wif 
Ae 


| ae Drive Screw 
Stee Chain, 28" long 


Wheel blocks used when one end of car is raised 


keeping repair tracks clean by avoiding the necessity of 
having larger blocks, boards or timber around the tracks 
for this purpose. Many times workmen will take new 
sheathing, lining or flooring and use it for blocking cars 
and by so doing damage the new lumber to such an 
extent that it is unfit for further use. 

Two sets of these blocks are given to each gang of 
two men with the understanding that they are a part of 
their regular tool equipment and are moved along with 
the tools from car to car. 


Brake 
Balancer 


HE foundation brake rigging on by far a great 

majority of present freight equipment embodies 
essentially the same general principles utilized in the 
earliest brakes and introduces an unbalanced condition 
due to securing the dead lever to an eccentric location on 
the truck bolster. The introduction of this brake re- 
action on this movable car part results in a number of 
detrimental effects, both in the truck parts and the 
functioning of the brake, as well as creating a potential 
hazard in the operation of cars under certain conditions. 
The brake force, applied to an eccentric point, tends 
to rotate the truck as well as to create an out-of-square 
condition. This is clearly shown at the left in one of 
the drawings. Even should the truck be so constructed 
as to remain perfectly square, its normal resistance to 
swiveling causes increased flange-to-rail pressure which 
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may greatly exceed the pressure caused by unbalanced 
brake action due to the attachment of the dead lever 
to an eccentric location on the truck bolster. This re- 
sults in a more or less serious hazard to safe operation. 


the necessity of connecting the upper end of the dead 
lever to an eccentric location on the bolster as is cus- 
tomary practice. With the Wine balancer bracket and 
connectors, the brake reactions are returned to the under- 
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Summarizing, the apparent results of the eccentric lo- 
cation of the brake reactions and the unbalanced forces 
are: (1) Increased wear to wheel flanges, wheel treads, 
axle collar and associated parts, due to the truck’s being 


frame of the car where they were originated by the 
cylinder, thereby relieving the truck of all the reactions 
of the brakes other than the necessary functions of re- 
tardation. The construction of the Wine brake balancer 
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Truck forced out of square by unbalanced brake reaction (left); Wine brake balancer which removes dead 
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fulcrum reaction from the truck bolster to the car center sill (right) 


swiveled; (2) undue wear on side frames at the bolster 
guides and to the bolsters at the guides, on the faces 
through which the unbalanced brake forces are trans- 
mitted; (3) variation in braking forces when the trucks 
swivel under cars, also transverse loads on brake beams 
and additional loads on brake hangers for certain posi- 
tions of the dead lever fulcrum; (4) a tendency to de- 
rail when the brakes are applied, particularly under a 
light car where the brake ratio is maximum and when 
the flange and rail conditions are conducive to the wheel 
flanges climbing the rails. 

To overcome this condition and to relieve the trucks 
of this unnecessary wear and unbalanced reaction, the 
Wine Railway Appliance Company, Toledo, Ohio, has 
developed the Wine brake balancer which is illustrated. 
This device comprises essentially a bracket riveted to the 
underframe and a balancer connector rod which engages 
the upper end of the dead lever by a three-position pin- 
and-clevis arrangement. The use of this device avoids 
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is apparent from the drawings and it is said to be ap- 
plicable to any standard type of freight car, offering no 
new problems in brake adjustment for shoe wear. The 
fundamental dimensions of the brake balancer applica- 
tion to the A. R. A. standard 50- and 70-ton capacity 
cars are indicated in one of the drawings. 


No CompeTITION For THIS SHIPMENT.—Railroad transporta- 
tion had the field to itself when the time came to transport 
material for one of the gates to be used to seal the divers‘on 
tunnels after the Hoover Dam has been completed. Truck lines 
eager to take care of the movement were conspicuous by their 
absence. The reason was that each gate consists of 19 girders 
weighing 35 tons apiece, 38-ton vertical girders for each sid 
and a large number of steel plates 11⁄4 in. thick. The rivets us 
to fasten together the various parts of the gate weigh more than 
the average yard locomotive. The completed gates weigh 
3,000,000 Ib. each, are 55 ft. square and 12 ft. thick, and contain 
more steel than is used in erecting a 12-story office’ building. 
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Welding 
Axle Collars 


NUMBER of railroads follow the practice of 
building up worn car axle collars by welding and, 
for this operation, the device illustrated has proved help- 
ful. It consists of a rack so constructed that storage 
space is provided on one end for axles waiting to be 
worked on and at the other end for axles after the collars 
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have been built up by welding. In the center. two pair 
of steel rolls are provided, on which the axle is sup- 
ported at the wheel seats and can be readily rotated dur- 
ing the welding operation, using the wooden handle with 
a looped strap shown in a separate illustration. 
Referring to the drawing, the construction of the rack 
will be apparent. It consists of a well-braced wooden 


„Heavy 3" Belt, Length fosuit 


Convenient wooden handle and looped strap for rotating 
axles 


framework, having 6-in. by 6-in. yellow pine corner 
posts and two 10-in. by 4-in. horizontal members on 
which the axles roll, the beams being spaced so that the 
axles roll on the wheel seats. The beams are sloped 
l in. in 12 ft. so that the axles will roll more readily, 
and suitable l-in. by 3-in. steel stops are provided at the 
lower end. At the center of the rack four wrought-iron 
plates, 16 in. by 10 in. by 1 in. thick, are provided to 
support four steel rollers 2 in. in diameter by 31% in. 
wide, which support the axles during the welding opera- 
tion. These rollers are arranged to revolve freely in 
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the steel plates, being provided with suitable oil holes 
for lubrication. Detailed bearing dimensions are shown 
in the drawing. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a e 
number of questions and controversies which are s 

milled from time to time. As these matters are of 
interest nol only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Joint Evidence for Bent Tank 
Head on Private-Line Car 


ENNSYLVANIA-CONLEY Tank Car WSRX 

537, in lease service of the White Star Refining 
Company, was delivered by the New York, Chicago & 
St. Louis to the General American Tank Car Corpora- 
tion shop at Madison, Ill., with a bent tank head at the 
A end of the car, requiring renewal. This car was one 
of 110 cars being sent to the shop for repainting and 
incidental repairs and carried no defect card or bad- 
order card on its arrival at Madison shop to identify 
the road on which the damage occurred. Joint inspec- 
tion was secured and signed by inspectors of the Nickel 
Plate and the Pennsylvania-Conley Tank Car Company. 
The joint-inspection certificate was submitted in due 
time to the Nickel Plate with a request for a defect card 
to cover, the Pennsylvania-Conley Tank Car Company 
contending that in the absence of any damage having 
occurred elsewhere the delivering line was responsible. 
The Nickel Plate contended that inasmuch as the car 
was moving from the owners to a contract shop for 
repairs, the delivering line was not responsible for any 
damage that existed. In its statement the Pennsylvania- 
Conley Tank Car Company said that in the absence of 
any evidence of damage having occurred elsewhere the 
Nickel Plate was responsible for damage existing on 
arrival at the shop, bearing in mind the fact that the 
car was shopped for painting and not for repairs to a 
damaged tank head. They further contended that the 
car owner should not be required to assume responsibility 
for damage of this nature and that, inasmuch as Rule 4 
is for the protection of the car owner in cases of this 
kind, responsibility should be placed with the delivering 
line in the absence of any evidence to the contrary. The 
New York, Chicago & St. Louis in its statement traced 
the movement of the car over lines prior to the time it 
was delivered to the Nickel Plate and contended that in 
Section (k) of Rule 4 the intermediate road was exempt 
from any defects existing, unless there was conclusive 
evidence of unfair usage having existed on the inter- 
mediate road. It also stated that the car met with no 
accident while in the possession of the Nickel Plate. 

In a decision rendered November 4, 1932, by the Ar- 
bitration Committee it was ruled that: “Unless the pro- 
visions of Section (k) of Rule 4 were complied with in 
the movement of the car to the contract shop, defect 
card is properly due from the New York, Chicago & 
St. Louis.” —Case No. 1719, Pennsylvania-Conley Tank 
Car Company vs. New York, Chicago & St. Louis. 
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In the 


Back Shop and Enginehouse 


Nut for Pulling 
Valve Stems 


ROUBLE is frequently experienced in pulling valve 
stems out of the taper fit, especially on some loco- 
motives equipped with Stephenson gear having the valve 
stem fit in a socket in the end of a long valve rod. The 
only provision for pulling these stems is a small round 
hole through the valve rod where a tapered drift pin may 
be inserted to wedge out the stem. It is sometimes neces- 
sary to use a gas torch to loosen the fits. 
To overcome this difficulty one road threads the valve 
stem for 1 in. back of the shoulder and screws an eight- 
thread nut on the stem. The diameter of the threaded 
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Turning up the nut loosens the taper fit 


portion is the same as the limit of turning for the valve 
stem, so that the packing and packing cone and push ring 
will pass over the threaded portion after the diameter of 
the stem is reduced to the minimum allowable size by 
repeated turning. To pull one of these threaded stems 
it is only necessary to drive out the tapered valve-stem 
key and then tighten the nut, thus parting the fit. Be- 
fore this was done it was necessary to use a special valve- 
stem puller on some locomotives and on others a wedge 
was used between the combination lever to part the fit. 


Removing Booster 
Axle-Bearing Caps 


ITH the increasing number of booster-equipped 
locomotives, shop and enginehouse forces have 
been confronted with the problem of developing the 
easiest and most convenient way of removing trailer 
wheels when necessary to turn the tires or make other 
wheel changes. One method of accomplishing this is 
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Device for removing booster axle ae cap with 
trailer wheels 
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by means of the special clamp arrangement shown in 
the illustration. 

Before the trailer wheels are removed, the axle-bear- 
ing cap is clamped to the axle, using two l-in. by 2-in. 
steel bars which are held firmly against the axle-bearinz 
cap by two %-in. U-bolts, extending around the axle. 
The cap is then unbolted from the booster housing and 
lowered with the wheels into the drop pit. The wheels 
are subsequently raised up to the floor, where the bearing 
cap is removed during the tire-turning operation. 

After the wheels have been turned, the axle-bearing 
cap is again applied to the axle, using the same clamping 
arrangement. The wheels are lowered into the drop pit 
and both the wheels and the axle-bearing cap again 
raised and bolted into position, ready for service. 


Light Sling and 


Rack for Pipe 
UNDLES of pipe are easily picked up with an 


overhead hoist when a rack and sling like that 
shown here is used. The rack is made by welding small 


Bundles of pipe are easily picked up with this sling 


rods together, with the top members curved upward to 
hold the pipe together about 18 in. off the floor. This 
gives plenty of room for attaching the two chains of 
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the sling. These are welded at one end to a section 
of pipe and have a hook at the other end to fasten them 
around the material to be lifted. A rod, welded to the 
sling pipe, with twisted loop hooks on the hoist. 


Grease Cellar 
Puller 


CONVENIENT device for use when refilling 
driving-box cellars with hard grease cakes is 
shown in the illustration. It consists essentially of a 
crossbar forged of open-hearth steel, provided with a 
chain and hook arrangement on either end to engage 
the indicator pins, and drilled and tapped at the center 
to receive a 7-in. threaded push rod with a swivel bear- 
ing cap at the upper end and a hinged handle at the 
lower end for turning purposes. 
In operation, the end plate of the cellar to be filled is 
first removed and the two hook chains attached to the 
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Driving box grease cellar puller used in refilling cellars 


indicator pins on the follower plate underneath the 
driving box. The center push rod is then screwed up 
until the swivel cap bears against the bottom of the cel- 
lar. Continued revolution of the push rod has the effect 
of pulling the crossbar, chain hooks and indicator pins 
downward until the follower plate is in its extreme lower 
position, permitting easy application of a complete or 
partial cake of new hard grease. 


Device for Applying 
Piston-Valve Bushings 


i aes drawing accompanying this article shows the 
details of a device developed by the general fore- 
man of a mid-western locomotive shop for applying pis- 
ton-valve bushings. The two parts, No. 1, in the draw- 
ing are lugs that are fastened onto the studs of the 
valve chamber head. Special bolts (No. 2), made of 
3-in. soft steel turned down to 134 in. diameter, are 
screwed into the tapped holes of part No. 1 at top and 
bottom, and a bar, part No. 3, with slotted openings is 
slipped onto the ends of the special bolts so that it 
rests against the heads of the bolts. Part No. 4 is a 
combination bar and sleeve bushing made of boiler 
plate welded to the bar which serves to keep the bar 
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in a central position and also acts as a safety device to 
keep the bar from dropping out when the pressure of 
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Details of device far applying piston-valve bushings 


the jack is released. Part No. 5 is a support for a 25- 
ton journal jack which holds the jack at the center while 


. the ends rest on the special bolts which are stepped off 4 


in. apart to permit readjustment of the jack. 

This device enables the machinist and helper to apply 
the valve bushing in from 12 to 15 min. and can be ad- 
justed to suit different size valves. 


A Safe Support 
For Mounting Wheels 


T has been the practice in some shops to use wooden 
“horses” for supporting driving wheels in the wheel 
department. A foreman on an eastern railroad has 
designed the metal support shown in the drawing and 
suggested that it is safer and more durable than one of 
wooden construction. 

The materials used in making this support are prin- 
cipally Sop bales plate of 3-in. thickness. The top 
plate A is bent as shown to provide a support for the 
driving axle and permits different size axles to be 
placed upon it. This angle “trough” is lined with wood 
1%4-in. thick to avoid scratching the polished portion 
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of the axle. The construction of the support is such 
that it permits unobstructed use of the gage used for 
setting tires. The 5-in. hole shown in the side is for 
the purpose of moving the horse with the crane. 

Should new plate be used a piece 48 in. by 120 in. 
would be required. The labor required for the fabri- 
cation of this wheel support is approximately eight 
man-hrs. 


Reelaiming Steel 
Rod Bushings 


HEN the steel connecting bushings in Franklin 
tandem main rods work loose, it is necessary 
to replace them with new or reclaimed bushings which 
will make a tight fit in the rods and prevent pounding. 


Tandem main-rod steel- bushings turned to original step 
sizes on the outside diameter and with inside 
diameters trued by grinding 


At the main shop on one large road, this reclamation 
work is handled by thoroughly cleaning each bushing, 
turning down the outside diameter about 14 in., applying 
a layer of %@ in. coated welding wire with a Westing- 
house automatic welding head set up in a special engine 


Steel rod bushings after application of the %¢-in. coating 
of electrically welded material 
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lathe and subsequently turning down the outside diameter 
in three steps to the standard size required for a press 
fit in the main rod. The inside diameter of the bushing 
develops very little wear owing to the use of the floating 
type of bronze bushing, and, consequently, a light truing 
cut on a Micro internal grinder is all that is required 
to prepare the bushing for further service. 

The total reclamation cost for 10 of these bushings, 
exclusive of any charge for overhead or stores expense, 
is shown in the following table: 


60 hours’ welding at $.85.........0.ceeeeccsveeeeee $51.00 
37 hours’ machin ng Bt $2805 sees iowa NTT ss 29.60 
Annealing in the blacksmith shop................-5 -50 
Three hours’ cleaning and handling...............0. 71 
One hour’s handling to and from blacksmith shop.... 38 
300% Ib. of welding rods at $6.43...........ceeeeee 19.32 

ORAL » wroiains crane Rina gids ans einees cb mations aces aaiets $102.51 


Extra Centers on Wheel Lathe 
For Checking Treads 


N turning tires or wheel treads on steel car wheels, 
locomotive tender wheels and coach wheels, which 
all have outside journal bearings, the wheels are held in 
the wheel lathe by split collars around the journals. 
These collars are tapered and fit into the large hollow 
spindles of the lathe. (Special centers are provided to 
fit these large spindle holes when the lathe is used for 
turning engine-truck wheels having inside journals.) 
Experience has shown that the collars around the 
journals cannot always be depended on to hold the 
wheels central, and it is common practice to check the 
periphery of the. wheels in another lathe to see if they 
are out more than 1⁄6 in. If they are, they are returned 
to the tire lathe to be turned again. 
If two small lathe centers are mounted in line on the 
car-wheel lathe face plates, a means is provided to check 
these wheels for running out of true as soon as the 


Tapered hollow 
Spindle for 
outside journals 


The extra centers are used instead of transferring the 
wheels to another lathe for checking 


turning job is completed, using the regular lathe hoist 
to place the wheels on these special centers. After the 
tires have been turned, the lathe is stopped with these 
“eccentric centers” in the uppermost position. After 
backing off the power-operated tailstock the wheels are 
raised to these dummy centers, a lift of about 8 in., and 
the tailstock is run in again. The tire tread is checked 
for concentricity by turning the pair of wheels around 
by hand after the cutting tool is brought up near the 
tread of the tire. This checking operation only takes 
three or four minutes after the turning is completed. 
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High Frequeney 
Grinder 


HE Buckeye Portable Tool Company, Dayton, 
Ohio, has just placed on the market a tool of the 
high-frequency electric type—the No. 61 grinder built 
in two speeds of 3,800 r.p.m. for use with 6-in. vitrified 
emery wheels and 5, 400 r.p.m. for use with 6-in. elastic 
bonded emery wheels The lower speed tool can also be 
used with 8-in. elastic bonded wheels. 
The features of these tools are the cool running motor, 
the stream-line ventilation system and the mounting of 


Hercules No. 61 electric grinder 


the stator on insulating pads within the motor housing, 
resulting in a low temperature rise in operation. 

The Hercules plug-in cable is another improvement, 
as it makes it possible to change cables on the job in- 
stead of sending the tool to the toolroom to have a new 
cable installed. 


Lathe Attachment 
For Grooving Bushings 


HE lathe attachment, illustrated, was developed at 
the Silvis (Ill.) shops of the Chicago, Rock Island 
& Pacific, for grooving bushings. It comprises a sep- 
arate unit which can be disengaged easily from the lathe. 
The 32-tooth spindle gear A remains intact. Next a 64- 
tooth change gear B is used and a 22-tooth miter-gear 
C is mounted and keyed to change gear B shaft. This 
runs in mesh with another miter-gear D keyed on the 
end of the crank shaft. A 14-in. disc acts as a crank. 
This crank has a 6-in. slot extending from the center 
toward the outer edge in which a step bolt E is inserted 
to provide for adjustments. The motion from this 
crank is transmitted to the carriage by means of a long 
pitman, which has a series of holes for the application 
of pin E at the rear of the carriage. 
The tool post is equipped with a boring bar holder and 
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a bar with a single round nose tool for cutting the groove. 
The bushings are held in a universal three-jaw chuck. 
When operating the lathe, the bushing makes two 
revolutions as against one trip of the carriage in and 
out. This is controlled by the 2 to 1 ratio of the spindle 
and change gear, while the distance of the carriage 
travel is controlled by the adjustment of the crank, by 
means of the slot. The crank end of the pitman is set 
off center slightly less than one-half the width of the 
bushing so that the grooves will come near the outer edge 
at the bottom of the bushing. This lathe attachment 
produces a figure-eight groove in the bushing. 


Locomotive 
Lifting Hook 


N ingenious and effective type of locomotive lift- 

ing hook has been developed at the Chicago shops 

of the Chicago & North Western, as shown in the illus- 

tration. The primary cause for the development of this 

device, one of which is used on each side of the loco- 

motive at the rear for attachment to the crane equalizer 

and vertical side bars, is to provide greater rigidity, 

convenience and safety in lifting the back end of a loco- 

motive, the front end of which is supported and lifted 
by the usual steel cable sling. 

On some classes of North Western locomotives, par- 
ticularly the J-4 or 2-8-4 type, the horizontal lifting 
beam generally used under the rear end of the locomo- 
tive cannot be put in place until the drawbars, tank hose, 
booster pipes, injector pipes and other connections are 
removed, involving a considerable amount of labor. In 
addition, the only bearing points available on the loco- 
motive frame are relatively close together, being spaced 
only about 4 ft. apart, and, consequently, when the loco- 
motive is lifted from its wheels and moved about the 
shop, it has a tendency to sway slightly and create a 
seemingly, if not actually, hazardous condition. This 
difficulty is overcome by applying two lifting hooks, one 
on each side of the locomotive, to the cast-steel under- 
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Lathe attachment for grooving bushings as used at the Silvis (Ill.) shops of the Rock Island 
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frame where it is extended out to the full width of the 
locomotive cab under the rear expansion pad for jacking 
purposes. 

Referring to the illustration, the construction of this 
lifting hook is apparent. The hook, itself, consists of a 
heavy forging which overhangs the frame a maximum 
of 634 in. and has an inside bearing of about 14 in. to 


One of a pair of lifting hooks designed to replace the 
cross beam generally used under the rear of a 
locomotive when lifted by the shop crane 


provide a substantial lever arm and prevent any slipping 
of the hook or the heavy forged-steel U-bolt, washer and 
nut assembly which carries the load and holds the hook 
firmly in place. The U section is of forged steel, 
roughly 4 in. square and provided with 234-in. standard 
threaded ends and nuts which are more than adequate 
to support the weight carried on one hook. An eye-bolt 
threaded into the upper part of this heavy hook facili- 
tates applying and removing it by means of the shop 
crane. 


Portable 
Cutting Machine 


PORTABLE cutting machine weighing but 43 Ib. 

has been announced by the Linde Air Products 
Company, 30 East Forty-second street, New York. It 
is known as the Secator. 


The Oxweld Secator—A portable cutting machine 
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Essentially, it consists of an Oxweld type C-14-H 
blowpipe (especially designed for it) mounted on an 
electrically driven, air-cooled, dust-proof chassis. It is 
equipped with a direct drive and runs either on a 114-in. 
angle-iron track, furnished with it, or on any smooth 
plate. When operated on the track it does straight- 
line cutting automatically. For cutting simple shapes 
it can be guided with a hand grip. For automatic circle 
cutting a center and a radius rod are furnished. For 
convenience of control the oxygen and acetylene valves 
are on the chassis rather than on the blowpipe. The 
blowpipe can, be adjusted vertically and horizontally and 
also to cut bevels up to 45 deg. Its cutting range is that 
of the C-14 blowpipe. 

A universal motor that may be used on either 110- 
or 220-volt circuits operates the Secator. 


Device for 
Pressing in Bushings 


AN effective pneumatically-operated worm screw de- 
vice for pressing in piston valve chamber and 
cylinder bushings is shown in the illustration. It con- 
sists of a suitable housing designed to be supported by 
means of two swing links from a crane and provided 
with a worm wheel arrangement, as illustrated. The 
worm wheel has a circular pitch of .750 in., 68 teeth and 


ni 
used on Screw BTW.nut 
and cross bar at 


Ends welded in 


Bushings made trom 
stick brass 
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Device for pressing in valve-chamber and 
cylinder bushings 


a pitch diameter of 16.233 in. The steel worm is ma- 
chined with a single thread, linear pitch of .750 in. and 
pitch diameter of 3.022 in., being keyed on a small steel 
shaft machined at the outer end to a No. 5 Morse taper 
shank. Both the worm wheel and the worm are pro- 
vided with suitable bearing bushings made of brass. 
The assembly is held together by l-in. by 6-in. plate 
ends welded in place. 

In operation, this device is hung from a portable crane 
in line with the center of the valve chamber or cylinder 
bushing bore. A 2-in. double square thread screw is 
placed through the center of the device and also through 
cross braces at the front of the cylinder and at the end 
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of the bushing to be pulled in. The center bushing of 
the device is broached to fit a hexagon nut on the screw. 
A roller bearing, also shown in the drawing, is used be- 
tween the nut and the cross bar to reduce friction. The 
worm shaft is driven by an air motor applied to the 
No. 5 Morse taper shank on the worm shaft. 


Metal Classification 
Flags 


FE the past several years one of the large eastern 
railroads has been using metal classification flags 
on its locomotives instead of the conventional flags. 
The metal flags are contained in steel cases which are 
fastened permanently to the locomotive, being bolted 


Assembly of flag case showing one flag in service position 


to the classification lamp brackets. When signals are 
required the proper flags are withdrawn from the cases 
and set in place. These flags are always at the front of 
the locomotive where needed, are easily cleaned and there 
is no possibility of dropping one while it is being arranged 


This shows the location of the flags on the locomotive 
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in place. They are highly visible due to their extended 
position. 

The accompanying drawings show how the flags are 
pivoted in the case and, when in a signaling position, rest 
upon a support which is an extension of the case frame. 
The case is fitted with a cover which retains the con- 
cealed flag or flags within the case and excludes cinders. 
The case and the two flags—one green and one white— 
are made of No. 15 B.W.G. steel plate and enameled, 
the case being enameled black. The flags are pivoted 
on a steel bearing which is retained by a 14-in. bolt and 
the cover is hinged on a loose rivet. Three 3%-in. wash- 
ers serve to space the flags on the bearing. The flags 
and case are recessed to permit the easy selection of the 
flags. The flags are arranged at an angle of 45 deg., 
which provides equal visibility from the front and side 
of the locomotive. 


Precision Toolroom 
Surface Grinder 


HE Monarch Machine Tool Company, Sidney, Ohio, 

has recently placed on the market a hand-feed sur- 

face grinder for precision work in the toolroom. Among 
the special features of this machine are automatic force- 
feed lubrication to all bearing surfaces except spindle 
bearings, ball-bearing surfaces fully protected against 
dirt, roller chain and sprocket for lengthwise table tra- 


Monarch grinder for toolroom work 


verse, and spindle-elevating hand wheel graduated in 
.0005 in., permitting extremely accurate setting. 

The motor-driven spindle is a one-piece unit perfectly 
balanced with the rotor of the motor being pressed onto 
the spindle shaft. The spindle is mounted on ball bear- 
ings which are protected against abrasive and foreign 
substances. The castings used in this machine, with the 
exception of the cabinet base, are normalized to remove 
casting strains and prevent distortion and warpage. 


413 


Special care has been used in this grinder to protect 
all sliding surfaces from abrasives. An oil reservoir in 
the grinder base, supplied with a gage to show the quan- 
tity of oil, together with a high-pressure oil pump, sup- 
plies oil automatically through metering pins to all ball- 
bearing surfaces and parts requiring lubrication. 

The construction of the spindle carrier and column 
bearings is such as to hold the spindle rigidly at right 
angles to the table and prevent movements or chatter. 
Should the spindle carrier need refitting in its column 
bearing, this could be readily taken care of, as the 
columns are separate units. 

An adjustable roller chain and sprocket is used in this 
machine for table traverse. The chain is operated by a 
sprocket mounted on a splined shaft which is geared 
to the traverse hand-wheel shaft. One turn of a 7-in. 
diameter hand wheel gives 2 in. table travel. The chain 
is pinned to one end of the table and a convenient ad- 
justment is provided at the other end. Both traverse and 
cross feed hand-wheel shafts are mounted in anti-friction 
bearings. 

This grinder has a table travel of 18 in. and a cross- 
saddle travel of 634 in. The working surface of the 
table is 6 in. wide by 18 in. long. The vertical move- 
ment of the wheel spindle is 9 in. and the spindles carry 
a standard size 7-in. by %4-in. wheel with 114-in. hole. 
The built-in 1-hp. motor operates at a full load speed of 
3,500 r.p.m. on either 50- or 60-cycle, 220-, 440-, or 550- 
volt current. The net weight of the machine is 1,400 1b. 
and it occupies a floor space 66 in. wide by 41 in. deep 
and has a height of 72 in. 


Straight-Line 
Cutting Machine 


CUTTING machine, known as the Oxweld 
Straight-Line cutting machine, has been added to 
the Oxweld line of welding and cutting apparatus by the 
Linde Air Products Company, 30 East Forty-second 
street, New York. 
This machine consists essentially of a steel-channel 
supporting base, a means for moving the blowpipe, and 
adjustments for setting the blowpipe to cut bevels. Mo- 


The Oxweld Straight-Line cutting machine 


tion in two directions is possible—45 in. longitudinally 
and 734 in. laterally. The machine can be furnished 
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either with two traverse hand wheels for hand operation, 
or with one hand wheel and a 110-115-volt universal 
motor, either of which can be used by simply throwing a 
lever. 

The carriage is supported by a three-point suspension 
and an automatic catch disengages the carriage from the 
worm drive when the end of the track is reached. The 
working parts are completely protected from dirt by a 
metal cover, assuring trouble-free operation. The ma- 
chine has a linear speed range of up to about 33 in. per 
min., depending on the gear ratio specified when order- 
ing, and has a governor graduated in inches per minute 
for setting the speed. A reverse switch permits motion 
in either direction. A straight, steady cut is assured by 
roller springs that keep the gears in mesh and the car- 
riage steady. The machine is light enough to be readily 
portable, but bolt-holes are provided for fastening it to 
a permanent support if this is desired. 


Non-Metallie 
Dise Valve 


HE Lunkenheimer Company, Cincinnati, Ohio, has 
recently placed on the market a non-metallic bronze 
disc valve suitable for 150 lb. steam pressure and 300 1b. 
gas-liquid pressure, designated as the N-M-D valve, a 
feature of which is a deep stuffing box and a non-heating 
type malleable iron hand wheel. The stem is made of 
rolled bronze with long threads which are fully engaged 
with the threads in the bonnet when the valve is closed. 
A shoulder above the stem thread sits tightly against the 
bottom of the stuffing box, making it possible to repack 
the valve under pressure. The disc holder is of the slip- 
on type, and extra long guides are provided to insure 
accurate seating. Lugs are provided as a wrench hold 
when removing the disc and a baffle extension protects 
the threads. 
Three basic types of non-metallic discs are produced 
for these valves; namely, for steam, for hot water and 
cold water and for gas or air. The N-M-D valves are 


available in several designs—globe, angle, horizontal and 
angle-check, spring-check for compressor service and 
quick operating. 


Sheet-metal shield temporarily removed to show attractive 

red emblem of the Missouri-Kansas-Texas lines — This 

shield is used to protect the letters from fading by ex- 
posure to the sun during storage of the locomotive 
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Among the 
Clubs and Associations 


NorTHWEST CAR MEN’sS ASSOCIATION. 
—F. J. Swanson, general supervisor car 
department, Chicago, Milwaukee, St. Paul 
& Pacific, and past president of the North- 
west Car Men's Association, presented a 
paper on Terminal Inspection, Repairs and 
Delays to Freight and Passenger Trains 
at the November 6 meeting of the asso- 
ciation. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLus.—The annual meeting and elec- 
tion of officers of the Southern and South- 
western Railway Club will be held at 10 
a.m. on November 16 at the Ansley Hotel, 
Atlanta, Ga. Two papers will be pre- 
sented as follows: Prevention of Loss and 
Damage as Related to Mechanical and 
Operating Departments, by Joe Marshall, 
special representative, Freight Claim Di- 
vision, American Railway Association, 
Chicago, and High Speed Railway Serv- 
ice—Its Problems and Perplexities, by 
L. K. Sillcox, vice-president, New York 
Air Brake Company, Watertown, N. Y. 


Cuicaco Car ForeMEN’s ASSOCIATION. 
—The Car Foremen’s Association of Chi- 
cago held its annual meeting Monday eve- 
ning, October 9, at the Bismark Hotel, 
Chicago. At the short business session, 
which preceded the general entertainment 
program provided for members of the 
association, their families and guests, the 
following officers were elected for the 
«coming year: President, F. L. Kartheiser, 
mechanical inspector, Chicago, Burlington 
& Quincy, Chicago; first vice-president, E. 
Mazurette, car foreman, Grand Trunk 
Western, Chicago; second vice-president, 
C. O. Young, chief clerk, car department, 
Illinois Central, Chicago. Officers re- 
elected included the treasurer, C. J. Nel- 
son, superintendent of interchange, the Chi- 
cago Car Interchange Bureau, ‘and the 
secretary, George K. Oliver, passenger car 
foreman, the Alton, Chicago. 


AMERICAN Society oF MECHANICAL 
ENGINEERS.—The 1933 annual meeting of 
the American Society of Mechanical Engi- 
neers will be held December 4-8, at the 
Engineering Societies Building, 29 West 
Thirty-Ninth street, New York. A ses- 
‘sion on air conditioning will be a new 
feature at this meeting, the program for 
which, in part, is as follows: 

Tuesday, December 5 
9:30 am, 
Fuels ` 
Machine Design, Materials Handling 
Railroad—I 
Locomotive Counterbalancing, Lawford H. Fry 


Research and Development of Light-Weight 
High-Speed Passenger Trains, E. E. Adams 


, 2 p.m. 
Milling vs. Planing 
Applied Mechanics 
Railroad—II 
Research and Development of Steel for Rail- 
way Equipment 
Extent to which Locomotive Standardization is 
Possible, H. H. Vaughan 
Developments in Railroad Research 
Pro ess in Railroad Engineering (presented by 
itle 


8:30 p.m. 
President’s night 
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Wednesday, December 6 
9:36 a.m. 


Lubrication Research 
Oil and Gas Power 


8 E 2 p.m. 

Lubrication Engineering 

Railroad Service Testing of Journal Lubrica- 

tion and Lubricants, Robert Job 
Steam Tables Research 
Heat-Transfer Symposium 

i 6:30 p.m. 

Annual dinner to new members 


Thursday, December 7 
9:30 a.m. 


Stress Analysis 
Some New Experiments on Thin-Sheet Construc- 
tion, F. J. Bridget 

Metal Cutting 

Iron and Steel 
Investigating the Performance of Bearing 
Metals and the Wear on These Metals, J. R. 
Connelly 


; ans 2 p.m. 
Air Conditioning 
Psychrometric Investigations and Data, Dr. F. 


. Keyes 
Physiological Side of Air Conditioning, R. R. 
Sayres 
Noise Elimination and Air Motion, C. B. 
Graves 
Mechanical Springs 
Analysis of Stress in a Helical Spring of Circu- 
lar Wire, H. C. Perkins 
Elastic Behavior sad Crepe, M. F. Sayre 
atigue an echanical Properties of Sprin 
Material, D. J. McAdam Ps ii 
An Investigation of Eccentricity of Load in 
Helical Springs, J. B. Reynolds 
Boiler Fecdwater b 
rogress Report on the Determination of Dis- 
solved Oxygen in Boiler Feedwater, C. H. Fel- 
owes 
The Solubility of Sodium Sulphate in Boiler- 
Water Salines as Related to the Prevention of 
Embrittlement, Everett P. Partridge 
Engineering Education 


Directory 


The following list gives names of Secretaries, 


dates of next regular meetings and places of 
mecing of mechanical associations and railroad 
clubs: 


Aıir-Braxe Assoctation.—T.. L. Burton, Room 
2205, 150 Broadway, New York. 
Atiigp Raitway SurrLY Assocration.—F. W. 
Venton, Crane Company, Chicago. 
American Raittway Assoctation.—Division V. 
—Mecuanicat.—V, R. Hawthorn, 59 East 
Van Buren street, Chicago. 
Division V.—EguipmMent ParntinG SEC- 
Tion.—V. R. Hawthorn, Chicago. 
Division VI.—Purcuasz AND Srores.— 
W. J. Farrell, 30 Vesey street, New York. 
Division -—Sarety Secrion.—J, 
Caviston, 30 Vesey street, New York. 
Division VIII.—Car Service Division.— 


. A. Buch, Seventeenth and H streets, 
Washington, D. C. 
American Rattway Toor Foremen’s ASSOCIA- 


tion.—G, G. Macina, 11402 Columet avenue, 
Chicago. 

Ammrican Society oF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W Thirty-ninth street, 
New York. 

RartroaD Diviston.—Marion B. Richard- 
son, Room 332, 30 Church street, New York. 

Macuine Suor Practice Drviston.—R. 
E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Materiacs Hanpuinc Diviston.—M. W. 
Potts, Alvey Ferguson Company, 1440 Broad- 
way, New York. 

IL AND Gas Power Diviston.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuers Division.—W, G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

CanapIAN RaiLway Crus.—C. R., Crook, 2276 

ilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS ASSOCIATION. —À,. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Foremen’s Association or Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago 
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Regular meetings, second Monday in each 
month except June, July and August, Bis- 
marck Hotel, Chicago, Ill. 

Car Foremen’s Association oF Omana, Council 
Bluffs and South Omaha_Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& uincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Tuesday of each month at 
Council Bluffs. 

CentraL Raitway Crus or Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month except June, July and August, 
at Hotel Statler, Buffalo. 

Creverann Raitway Crus.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
wy and August, at the Auditorium Hotel, 

ast Sixth and St. Clair avenue, Cleveland. 

Eastern Car Foremen’s Association.—E, L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, 4 Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 2 

INDIANAPOLIS CAR INSPECTION ASSOCIATION.—R. 
A. Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 
at 72. m., Noon-day luncheon, 12:15 p. m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL Rartroap Master BLACKSMITH’S 
Association.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, roit, Mich. 

INTERNATIONAL RarLway FUEL _ Association.— 
T. D. Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAL ForeMEN’S 
Assoctation.—William Hall, 1061 W. Wa- 


basha street, Winona, Minn. 

Master BOILERMAKERS’? Assocration.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 


New_Encianp RarLroan CLusB.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in eack: month, 
excepting June, July, August and September. 
October and November meetings to be held 
at University Club, Boston. 

New York Rattzoan CLup.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

Nortuwest Car Men’s AssociaTion.—E, N. 


Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 
une, July and August, at Minnesota 
Iransfer . M. C. A. Gymnasium building, 
t. Pau 


Pacırıc Raitway CLusB.—William S. Wollner, P. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately 
Rartway Car Men’s CLuB oF Pgorta AND PEKIN, 
—C. L. Roberts, R. F. D. 5, Peoria, Il 

Rattway Cus or PitrssurcH.—J. D. Conway, ` 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Tkursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rartway Fire Protection Assocration.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 
Annual meeting October 17-18, Hotel 
Stevens. Chicago. 

Rartway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver buiding, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Ameri- 
can Railway Association. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, ay, July, September and 
November. Annual meeting, third Thursday 
in November, Ansley Hotel, Atlanta, Ga. 

SurrLY Men’s Assocration.—E, H. Hancock, 
treasurer, Louisville Varnish Company. Louis- 
ville, Ky. Meets with Equipment Painting 
Section, Mechanical Division American 
Railway Association. 

Toronto Rarrway CLuB.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each montt: except June, July and August. 

TRAVELING ENGINEER’S ASssociaTiIon.—W. . 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western RaiLway CLusB.—C. L. Emerson, 822 
Straus Building, Chicago. Regular meetings 
third Monday in each month except June, 
uly, August and September. 
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THE Great NorTHERN is repairing five 
mallet type locomotives in its own shops, 
the work involving the installation of new 
boilers. 


Tue HILLSBORO & NORTHEASTERN has 
ordered a 35-ton, 6-wheel drive Plymouth 
gasoline locomotive from the Fate-Root- 
Heath Company (Plymouth Locomotive 
Works). 


Tue War DEPARTMENT, United States 
Engineers, New Orleans, La., has ordered 
four asphalt cars of 20 tons’ capacity. 
This equipment from the Atlas Car & 
Manufacturing Company. 


E. I. pu Pont pe Nemours & Co. has 
ordered 10 special tank cars of 10,000 gal. 
capacity for the transportation of an- 
hydrous ammonia from the General Ameri- 
can Transportation Corporation. The tanks 
will be forge-welded and surrounded with 
four inches of cork insulation. The cars 
are now being built in General American’s 
tank car plant at Sharon, Pa. 


THE PENNSYLVANIA, effective October 
16, reduced from four to two a month 
the number of furlough days without pay 
which its employees had been taking for 
some time past. In July of this year the 
furlough days were reduced to four a 
month from a total of six, which had 
been in effect since March 1. One thou- 
sand men, in addition to the 10,000 which 
were added since June 1, as reported in 
the October Railway Mechanical Engineer, 
have also been put to work by the Penn- 
sylvania. 


Tue NortHern Pactric has requested 
bids for the immediate construction of 12 
passenger locomotives. The locomotives 
will be of the 4-8-4, or Northern, type, 
and each will have a tractive power, in- 
cluding booster, of 82,600 lb.; the tenders 
will have a capacity of 27 tons of coal 
and 20,000 gal. of water. The total weight 
of each locomotive, including the tender, 
will be 855,000 Ib. and the overall length 
will be 108 ft. These locomotives will be 
used to haul the North Coast Limited be- 
tween Jamestown, N. D., and Missoula, 
Mont., a distance of 904 miles, without 
change. To prepare for the operation of 
these locomotives, it will be necessary for 
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the railroad to make substantial improve- 
ments in fixed property in the district in 
which they are to operate. The total es- 
timated expenditure for the locomotives 
and these improvements will be approxi- 
mately $1,750,000. 


New Research Committee of 
Mechanical Division 


THE PLAN proposed by the General 
Committee of the Mechanical Division for 
a Committee on Research to investigate 
and report on problems which, in the opin- 
ion of the Division, require investigation 
and research, has been approved by the 
board of directors of the American Rail- 
way Association. The appointment of the 
following committee is announced by the 
Mechanical Division in Circular No. D.V.- 
808 : 

Harley A. Johnson (chairman), director 
of research, American Railway Asso- 
ciation 

E. B. Hall, general superintendent motive 
power and machinery, Chicago & North 
Western 

F. H. Hardin, assistant to president, New 
York Central Lines 

F. W. Hankins, chief motive power, 
Pennsylvania System 

J. Purcell, assistant to vice-president, At- 
chison, Topeka & Santa Fe 

W. G. Black, vice-president, Chesapeake 
& Ohio. 

After preliminary study and approval of 

a particular problem referred to it, the 
committee will set up a general plan of 
investigation of that problem, together with 
the method of procedure and estimate of 
cost. Existing railroad laboratory facilities 
will be used as far as possible and, where 
necessary, the committee will arrange for 
other facilities, such as those of railway 
equipment companies and universities, or 
will make recommendations for the equip- 
ping of the necessary laboratory by the 
American Railway Association. 

Each project for research and investiga- 
tion will be handled separately, with its 
own budget, which will have to be justi- 
fied by the results expected to be ac- 
complished and which will be submitted to 
the Board of Directors in each instance for 
approval. 

The following subjects have been selected 
for immediate report on plan of procedure 
and estimated expense: 

Use of stainless steel, aluminum alloys 
and other alloys in locomotive, passenger- 
and freight-car construction. 

Streamlining of high-speed passenger 
trains. 

Refrigerator car design—Economics of 
fundamentals of a refrigerator car. 

Air conditioning of passenger cars. 

Study of economics in freight-car dimen- 
sions and capacities. 

Other subjects which have been selected 
for future consideration are: Gas-electric 
and other types of motor rail cars. (This 
subject is being handled for the present by 


the Committee on Automotive Rolling 
Stock.) 

Counterbalancing of locomotives—Rela- 
tion of locomotive design and operation to 
track structures. (This subject is being 
handled for the present by the Committee 
on Locomotive Construction.) 

Containers and container cars. 

Combination vehicles designed for use 
on highways and rails. 

Self-clearing cars for bulk loading. 

Roller bearings for railroad equipment. 
(This subject is being handled for the 
present by the Committees on Locomotive 
Construction and Car Construction.) 

High-pressure locomotive boilers. (This 
subject is being handled for the present by 
the Committee on Locomotive Construc- 
tion.) 

Oil-electric locomotives. (This subject 
is being handled for the present by the 
Committee on Locomotive Construction.) 

The subject of Trucks and Springs To 
Promote Easier Riding and Reduce Har- 
monic Spring Action is being handled by 
the Committee on Car Construction and 
road and laboratory tests are under way at 
the present time. 

The automatic train-line connector in- 
vestigation will continue under the direc- 
tion of the Director of Research. 


Committee to Advise Eastman 
on Labor Problems 


Co-orDINATOR EASTMAN has announced 
the appointment of an advisory committee 
in connection with his study of railroad 
labor problems. This committee will ad- 
vise with O. S. Beyer of the co-ordinator’s 
staff, who is handling railroad labor re- 
search and relations. The members of 
the committee have been gathered from 
some of*the leading universities and col- 
leges, the United States Department of 
Labor, and the Social Science Research 
Council. All have agreed to serve on the 
committee without compensation. 

Those who have agreed to serve on the 
advisory committee are as follows: Dr. 
J. Douglas Brown, director of the Indus- 
trial Relations Section, Princeton Univer- 
sity; Dr. Meredith B. Givens, secretary 
for industry and trade, Social Science Re- 
search Council; Dr. Walton H. Hamilton, 
professor of law, Yale University; Dr. 

(Continued on next left-hand page) 
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Toncan Iron Boiler Tubes, Pipe, 
Plates, Culverts, Rivets, Stay- 
bolis, Tender Plates and Firebox 
Sheets» Sheets and Strip for spe- 
cial railroad purposes-Agathon 
Alloy Steels for Locomotive Parts 
. Agathon Engine Bolt Steel. 
Agathon Iron for pins and bush- 
ings - Agathon Staybolt Iron + 
Climax Steel Staybolts - Upson 
Bolts and Nuts «Track Material, 
Maney Guard Rail Assemblies 
«Enduro Stainless Steel for din- 
ing car equipment, for refriger- 
ation cars and for firebox sheets 
» Agathon Nickel Forging Steel. 
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WEAR RESISTANCE 


that won?t crack under shock 


Exiremely hard surfaces for wear resistance have heretofore been brittle under 
shock. » » » But in Agathon Alloy Iron, Republic metallurgists have developed a 
material for case-hardening that has a tough core. » » » Wear resistance and shock 
resistance are now combined in Agathon Nickel Iron to give longer life to wearing 
parts and freedom from breakage. » » » Agathon Nickel Iron has a reputation for 
toughness. Observe the test illustrated above and note the toughness of the Agathon 
Nickel Iron under repeated hammer blows. » » » This modern alloy iron is ideal for 
all case-hardened work. There are no slag spots or seams, and warping is almost 
negligible. Grinding is unnecessary and the finished cost with Agathon Nickel 
Iron is lower. Use it for all case-hardened pins and bushings. 
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Alvin H. Hansen, professor of economics, 
Employment Stabilization Research Insti- 
tute, University of Minnesota; Dr. William 
Leiserson, professor of economics, Antioch 
College; Dr. Isador Lubin, United States 
Commissioner of Labor Statistics; Dr. 
David A. McCabe, Chairman, Department 
of Economics and Social Institutions, 
Princeton University ; Dr. Isaiah L. Sharf- 
man, chairman, Department of Economics, 
University of Michigan; Dr. Sumner 
Slichter, professor of business economics, 
Harvard School of Business Administra- 
tion; Dr. William Stead, associate director, 
United States Employment Service. 


French Railway Orders Syphons 


Tue Locomotive Frresox Company has 
received an order from the Paris-Orleans 
for 12 Nicholson thermic syphons for ap- 
plication to Series 4500 Pacific-type loco- 
motives which are being converted to the 
4-8-0 wheel arrangement. The first of 
these locomotives was syphon equipped last 
year and, as a result of satisfactory service 
tests, syphons will be installed in the 11 
additional locomotives now being rebuilt. 
The syphons will be manufactured by the 
Compagnie Generale de Construction de 
Locomotives, Paris, and will be applied in 
the railway company shops at Tours, 
France. In addition to this order, the 
Paris-Orleans is inquiring for 20 syphons 
for the Series 3700 Pacific-type loco- 
motives operated by this road. One of 
these locomotives was rebuilt, including the 
application of syphons, in 1927, and the 
recent inquiry will supplement orders for 
22 syphons already installed in this class 
of power. 


Labor Controversy Settled 


Co-oRDINATOR EastMAN on October 5 
announced the settlement of a controversy 
between the Pere Marquette and its shop 
and office employees, concerning the right 
of employees to organize under the pro- 
visions of the Emergency Transportation 
Act, 1933. He made public correspondence 
showing that as a result of a conference 
held in his office on October 2 in the mat- 
ter of complaints presented by the Brother- 
hood of Railway and Steamship Clerks, 
and the American Federation of Labor, 
Railway Employees Department, that in- 
fluence was exerted in connection with the 
formation of the so-called Pere Mar- 
quette General Office Employees Associa- 
tion and the Pere Marquette Shop Crafts 
Association, it was agreed that all em- 
ployees affected be given notices that the 
company would not interfere in any way 
with the organization of its employees. 
The notices, addressed to all mechanical 
department officers and shop craft em- 
ployees and to all officers and general 
office employees, quoted from the lan- 
guage of a statement issued by Mr. East- 
man on September 7 to the effect that 
“managements must keep their hands off, 
so far as labor organizations are con- 
cerned,” with the added statement that 
“employees may refrain from joining any 
organization if they see fit to do so.” To 
this was added: “The management of 
this company declares it to be its policy 
to conform in all respects with the law as 
summarized above by the Federal Co- 
ordinator of Transportation. In further- 
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ance of this policy all employees are there- 
fore left free to join the labor organiza- 
tion of their choice, notwithstanding any- 
thing heretofore to the contrary,” and 
the notice to office employees contained the 
further statement that “all authorizations 
to represent the general office clerical em- 
ployees heretofore submitted to the man- 
agement are hereby annulled. Within 
thirty days from the date hereof, or as 
soon thereafter as practicable, a secret 
ballot will be taken, in accordance with a 
further notice to be announced, to de- 
termine the organization which, or agent 
whom, the employees desire to represent 
them.” 

Mr. Eastman wrote to John C. Shields, 
general solicitor of the company, that he 
concurred in and approved the settlement 
of the controversy that had been made. 


Co-ordinator Proposes Scientific 
Research Plan 


AFTER CORRESPONDENCE with Dr. Karl A. 
Compton, chairman of the Science Ad- 
visory Board of the National Research 
Council, regarding the formation of a 
committee by the Science Advisory Board 
“to study the matter of scientific research 
for the railroads in conjunction with the 
railroad managements and the Co-ordina- 
tor’s organization and, if it thereafter 
seems expedient, to formulate a plan for 
carrying on such research, to assist in the 
initiation of the project and to advise in 
connection with its subsequent operation,” 
Co-ordinator Eastman has requested the 
three Regional Co-ordinating Committees 
of the railroads to appoint a committee of 
railroad officers to collaborate and co-oper- 


ate with the committee appointed by Dr. 
Compton with the following members: 

Dr. F. B. Jewett, vice-president, Amer- 
ican Telephone & Telegraph Company; 
president, Bell Telephone Laboratories, 
Inc.; Chairman. 

Maurice Holland, director, Division En- 
gineering and Industrial Research, Na- 
tional Research Council; Director. 

Dr. C. F. Kettering, vice-president and 
director, General Motors Corporation; 
president, General Motors Research Cor- 
poration. 

Dr. John Johnston, director of research, 
U. S. Steel Corporation. 

Dr. Francis C. Frary, director of re- 
search, Aluminum Company of America. 

Dr. E. K. Bolton, chemical director, 
E. I. du Pont de Nemours & Co. 

Dr. Harold G. Moulton, president, 
Brookings Institution. 

Professor D. C. Jackson, head of the de- 
partment of electrical engineering, Massa- 
chusetts Institute of Technology, and 
formerly head of the engineering firm of 
Jackson & Morley. 

R. L. Lockwood, director, Section of 
Purchases, office of Federal Co-ordinator 
of Transportation. 

Dr. Isaiah Bowman, chairman, National 
Research Council, ex-officio member. 

Mr. Eastman said that the railroads 
have done and are doing much in the way 
of research and that it may be that they 
are doing all that can be done; but the 
need is very great, and the appointment 
of the committee by the Science Advisory 
Board furnishes an opportunity to put this 
question to the test under most excellent 
auspices. 


Supply Trade Notes 


Tue Cuicaco Pneumatic Toot Com- 
PANY has opened a new branch office at 
1028 Sixth avenue south, Seattle, Wash., 
with A. M. Andresen as manager. 


W. H. Ettiotr has been appointed pub- 
licity representative of the Union Switch 
& Signal Company and the General Rail- 
way Signal Company, with headquarters 
at 347 Madison avenue, New York City. 


Davin Finpay has been elected a vice- 
president of the L. S. Starrett Company, 
Athol, Mass. Mr. Findlay will continue 
also as general sales manager, in which 
capacity he has served for many years. 


A. V. Grove of Steel and Tubes, Inc., 
at Cleveland, Ohio, has been transferred 
to the sales department at Chicago. R. E. 
Doyle is sales correspondent and J. F. 
Keeler is sales engineer, both with head- 
quarters at Cleveland. 


A. C. STREAMER, manager of sales of 
diversified products of the Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., has been appointed also 
manager of transportation, with headquar- 
ters at 20 North Wacker drive, Chicago. 


K. C. Garpner, after an extended leave 
of absence has resumed his duties as vice- 
president in charge of sales of the Green- 
ville Steel Car Company, Greenville, Pa. 
J. T. Brennan continues in charge of mis- 
cellaneous sales. 


Cwartes J. GRAHAM, formerly president 
of the Bolt, Nut & Rivet Manufacturers’ 
Association, has joined the staff of the 
Pressed Steel Car Company as special 
representative, with headquarters in the 
Grant Building, Pittsburgh, Pa. Mr. 
Graham, at the time of his affiliation with 
the Bolt, Nut & Rivet Manufacturers’ 
Association which ceased to exist in May, 
1931, was also vice-president of the Pitts- 
burgh Screw & Bolt Corporation. His 
former company, the Graham Bolt & Nut 
Company, of which he was vice-president, 
was merged with the Pittsburgh Screw & 
Bolt Corporation in 1929. Mr. Graham’s 
experience has been largely in connection 
with railroad sales, and his activities with 
the Pressed Steel Car Company will be 
along these lines. 


Hersert C. Rypine, since 1894 con- 
nected with iron and steel interests, now 
comprehended in the subsidiary companies 
of the United States Steel Corporation 
and since 1907 with the Tennessee Coal, 
Iron & Railroad Company, Birmingham, 
Ala., in which company he succeeded as 
president in February, 1930, has retired 
under the pension rules of the United 
States Steel Corporation. The Finance 
Committee of the Corporation has recom- 
mended that Robert Gregg, vice-president 
of the Tennessee Coal, Iron &~ Railroad 
Company, be elected to the presidency of 
that company to succeed Mr. Ryding. 

(Turn to next left-hand page) 
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How you can get 


MORE POWER I/mmediately 


Increased traffic is calling for more power. But it must be 


efficient power if the maximum net is to be had. 


Hundreds of locomotives were wisely built with provision 
for future Booster application and they can now be quickly 


and cheaply equipped. 


Apply them now and add the equivalent| of several hundred 
locomotives to the available motive power of the country at 
a fraction of the cost of obtaining the same power in any 


other way. 


Here is a means of getting the power you need in the 
quickest and cheapest way by increasing the capacity of 


what already exists. 


Start a BOOSTER Program NOW 
—and be prepared. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK CHICAGO MONTREAL 


Tue INLAND STEEL Company, Chicago, 
has opened a sales office at 1511 Kirby 
building, Dallas, Texas. This office will 
have charge of sales in the state of Texas, 
(with the exception of the city of El 
Paso), and in the city of Shreveport, La. 
F. B. McKinney, district sales manager, 
is in charge of the office. 


GENERAL ELectric Company has moved 
its New York offices from 120 Broadway 
to the General Electric building, 570 Lex- 
ington avenue. W. C. Harris has been 
appointed assistant engineer of the trans- 
portation department of the General Elec- 
tric Company, Erie, Pa., and as such will 
act as a general assistant in charge of the 
office in the absence of H. L. Andrews. 


Tue AMERICAN RoLtinc Mitt Com- 
PANY, Middletown, Ohio, has established 
a stainless steel sales department for the 
distribution of stainless steel sheets, strips 
and plates, which the company is now 
manufacturing, following experimental 
work on stainless steel alloys which has 
been in progress in the company’s plants. 
J. P. Butterfield, manager of the Armco 
development department, has been placed 
in charge of the new department. 


KENNETH AuBuURN has been appointed 
district sales manager of the American 
Locomotive Company at New York, suc- 
ceeding F. H. Reynolds. Mr. Auburn has 
been with the American Locomotive Com- 
pany since 1920, when he started the spe- 
cial apprenticeship course at the Schenec- 
tady (N. Y.) works. He afterwards 
served as a draftsman and designing engi- 
neer and since 1927 has been attached to 
the sales department in the St. Louis, Mo., 
and New York districts. 


Tue LeCarsone Company, with head- 
quarters in Hoboken, N. J., has consoli- 
dated its two divisions, the Carbon Prod- 
ucts Division and the Battery Division. 
H. R. Partridge, formerly manager of the 
Carbon Products Division, becomes gen- 
eral manager of the new organization with 
headquarters at Hoboken. B. R. Padmore 
becomes chief engineer with headquarters 
at the plant in Hoboken. The former 
chief district engineers of the Carbon 
Products Division have had their activities 
extended to include batteries. These in- 
clude, E. C. Brehm, Chicago, W. R. Catch- 
ing, San Francisco, A. M. Ramsey, Pitts- 
burgh. P. G. Pendorf and W. R. Nelson, 
sales and service engineers, will continue 
to devote their activities to the battery 
field, with headquarters at Hoboken and 
Chicago, respectively. 


Obituary 


WittraM McConway, Jr., chairman of 
the board of the McConway & Torley 
Corporation, Pittsburgh, Pa., died on Oc- 
tober 16. 


WILLIAM = CoyNE, . vice-president in 
charge of sales of E. ‘I. du Pont de 
Nemours & Co., with headquarters at 
Wilmington, Del., died on October 31, of 
a heart attack. Mr. Coyne was born 67 
years ago at Calumet, Ind., and entered 
the service of E. I. du Pont de Nemours 
& Co. in 1904. 
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Personal Mention 


General 


C. M. House, superintendent of motive 
power and equipment of the Alton, has 
moved his headquarters from Bloomington, 
IIL, to Chicago. 


H. W. Jones, general superintendent of 
motive power of the Pennsylvania at Pitts- 
burgh, Pa., has been named general super- 
intendent of the Southwestern division, 
with headquarters at Indianapolis, Ind. 


M. R. Reep, superintendent of motive 
power of the Pennsylvania at Harrisburg, 
Pa., has been promoted to the position of 
general superintendent of motive power of 
the Central region, with headquarters at 
Pittsburgh, Pa. 


H. H. Haupt, master mechanic of the 
central region of the Pennsylvania, with 
headquarters at Buffalo, N. Y., has been 
appointed superintendent of motive power 
of the Eastern and Central divisions at 
Harrisburg, Pa., succeeding M. R. Reed. 


Orto JABELMANN, who has been appoint- 
ed assistant general superintendent motive 
power and machinery in charge of the car 
department of the Union Pacific System, 
with headquarters at Omaha, Neb., has 
been connected with the Union Pacific for 
27 years. He was born on July 24, 1890, 
at Cheyenne, Wyo., and entered the serv- 
ice of the Union Pacific as a caller at 
Cheyenne on September 22, 1906. Subse- 
quently, Mr. Jabelmann served as an ap- 
prentice, machinist helper, machinist and 
assistant enginehouse foreman at Cheyenne, 
general foreman at Laramie, Wyo., ma- 
chinist at North Platte, Neb., and engine- 
house foreman and district foreman at 
Cheyenne. On August 1, 1925, he was 
appointed superintendent of shops at 
Cheyenne, and on January 1, 1929, was 
transferred to Omaha. He held the latter 
position until the time of his appointment 
as assistant general superintendent motive 
Power and machinery. Mr. Jabelmann’s 
service with the Union Pacific has been 
continuous except for the period from 
May to August, 1917, when he was a 
machinist on the Southern Pacific at San 
Francisco, Cal. 


Purchasing and Stores 


S. A. Hayoen, chief clerk to the gen- 
eral storekeeper of the Missouri-Kansas- 
Texas, has been promoted to general store- 
keeper, with headquarters at Parsons, Kan., 
to succeed C. L. Wright. 


Obituary 


R. H. Fasen, superintendent of shops 
on the Union Pacific, with headquarters 
at Cheyenne, Wyo., died on October 20. 


Harod WILson, assistant to the general 
purchasing agent of the Union Pacific 
System, with headquarters at Omaha, Neb., 
died on October 30 at St. Joseph hospital 
in Omaha. 
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Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Water-TreEATING Units.—The Dearborn 
Chemical Company, Chicago, describes and 
illustrates in a 12-page booklet water treat- 
ing units and testing equipment for boiler 
feedwaters in railway and stationary serv- 
ice. 


“WELDING oF GENUINE WroucHT Iron.” 
—This is the title of a bulletin issued by 
the A. M. Byers Company, Pittsburgh, 
Pa., which deals specifically with the in- 
formation of primary interest to the 
welder, fabricator and designing engineer. 


Grounp THreap Taps.—Catalog No. 
12A, superseding Catalog No. 12, has been 
issued by John Bath & Co., Inc., 18 Graf- 
ton street, Worcester, Mass. Among the 
products listed are Precision and Com- 
mercial ground hand taps, thread gages, 
tapper taps, pulley taps and A.S.M.E. taps. 


ReFractory Propucts.— A six- page, 
two-color folder, issued by the Standard 
Fuel Engineering Company, Detroit, Mich., 
describes each of the refractory products 
which are now sold under the trade-mark 
“Zero”, and gives technical information on 
the use of refractory products in the field 
of high temperatures. 


Werning EguipMent.—“At last auto- 
matically maintained pressure regulation” 
is the title of a leaflet issued by the Air 
Reduction Sales Company, Lincoln build- 
ing, New York, in which the underlying 
principles of this new type of regulator 
are briefly described. The leaflet is 
printed and illustrated in four colors. 


Carson STEELs.—The Carnegie Steel 
Company, Pittsburgh, Pa., outlines in 2 
62-page treatise certain aspects of steel 
quality, its control in the basic open-hearth 
process and the importance of this control 
to the users and consumers of steel. Part 
I deals with carbon steel quality factors 
and the need for control; Part II, with 
Carnegie controlled carbon steels ; Part III. 
with the importance of controlled steel! 
making to the steel consumer, and Part 
IV, with the Carnegie system for control- 
ling quality factors. 


Motor MEcHaNics’ Hann Boox.—A 32- 
page booklet, Hand Book No. 33, showing 
the latest practical methods for handling 
major maintenance jobs encountered in 
keeping up such equipment as tractors, 
trucks, automobiles, power shovels, gaso- 
line and Diesel engines, pumps and general 
mechanical equipment, has been issued by 
the Technical Service Department of the 
South Bend Lathe Works, South Bend, 
Ind. Other data includes information on 
selecting a lathe and shop equipment, serv- 
icing equipments recommended for various 
sizes and types of shops, etc. 
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Old power slows up operation and runs 
up transportation expense. @ Economical, 
modern power will help you pull out of 
the sag of red figures. @ Get rid of your 
old power and put modern money- 


makers to work. 
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Union Pacifice Light-Weight 


High-Speed Train* 


HERE is a strong demand on the part of the pub- 

lic for increased speed, and with the present heavy 
class of equipment such increase can only be made by 
shortening trains or increasing the power of locomotives, 
thereby materially increasing operating cost ; and the pos- 
sibilities of increased speed even under these conditions 
are very limited. 

The obvious solution appears to be the development 
of light-weight, high-speed trains which can be operated 
at a minimum of expense, and such a development has 
recently been undertaken by the Union Pacific with the 
Pullman Car & Manufacturing Corporation as the 
builder. A three-car train is nearing completion, con- 
sisting of a forward car containing the power plant, a 
33-ft. mail apartment, and a small baggage room; a sec- 
ond car, which is a coach, seating 60 passengers; and a 
rear car, which is a coach, seating 56 passengers, with 
a buffet in the rear for serving light meals to passen- 
gers at their seats. 


Light Weight 


A study was made of all available materials, including 
the aluminum alloys, stainless steel, and other steel 


*A paper presented before the American Society of Mechanical Engi- 
neers (Railroad Division) at the 1933 Annual Meeting at New York. 
Vice president, Pullman Incorporated, Chicago. 


By E. E. Adams; 


Aluminum alloy construction, 
streamline design and inter- 
nal combustion engine-electric 
drive combined to provide 
high-speed passenger service 


alloys with physical properties intermediate between or- 
dinary steel and stainless steel. In order to obtain ex- 
treme light weight, the choice narrowed down to alumi- 
num alloys versus stainless steel. It was finally decided 
to use aluminum alloys for the entire car structure, ex- 
cept for the bolsters, articulation castings, and truck 
frames, for which purpose there was used a special al- 
loy cast steel having high tensile strength, high yield 
point, and great ductility. The net result is an estimated 
weight of 160,000 1b. for the three-car train. 

A number of factors led to the adoption for this par- 
ticular development of the aluminum alloys as against 
special alloy steels, but it should not be inferred that it 
is believed that aluminum alloys will be the one material 
suitable for such construction. The development of 


\, The high-speed, light-weight passenger train under construction for the Union Pacific 
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aluminum alloys has been the object of some very pro- 
gressive research work as applied to new methods of car 
construction, the most interesting being the use of ex- 
truded metal shapes to take the place of the ordinary 
rolled shapes and pressings. 

Aluminum plates can also be readily formed for the 
curved surfaces used in connection with streamlining. 
Aluminum can be readily riveted and spot-welded with- 
out injury to the material. All of these factors con- 
tributed to the selection of aluminum for this first de- 
velopment. 


Streamlining 


An exhaustive study was made of streamlining with 
the idea of reducing as much as possible the wind re- 
sistance to secure the obvious economy in power require- 
ments. Advantage was taken of work done along these 
lines in connection with aircraft development. This, 
however, did not take into account the effect of ground 
resistance. It was concluded that an actual wind-tunnel 
test for each model or modification of it was necessary. 
Wooden models of the train, with detachable fronts and 
and rears, were built, and front ends and rear ends of 
various shapes were constructed, all of which were sub- 
jected to wind-tunnel tests. Based upon the results ob- 
tained in these wind-tunnel tests, the final form of the 
train was determined, and a fairly accurate estimate 
was made of the power required for the speed desired. 

The streamline models indicated a smooth canopy and 
a closing up the gap between sections, which is, of course, 
absolutely essential; but the accomplishment of this was 
a difficult task, taking into account the relative move- 
ment between car sections on curves. An aluminum 
shield, which is the prolongation of the car contour, ex- 
tends from the rear end of the forward section toward 
the front end of the following one. The extent of this 
projection is contingent on the minimum radius of curve 
to be negotiated. Closing up this gap between the hood 
projection and the following car section is a rubber sheet 
rigidly attached to the following car section, assuming 
the contour of the car and free to move at its forward 
edge. Spring actuated arms mounted on the drum por- 
tion of the articulation with rollers bearing on the inner 
side of the projecting hood, keep this rubber stretched 
to close up the gap between the hood and the following 
car section. 


Structural Design 


In order to secure the greatest strength with the least 
amount of material, a train of tubular cross-section was 
adopted, with the outer surfaces of aluminum sheets and 
framework built up of extruded aluminum-alloy sections. 


All of the metal in the framing is coordinated to act ` 


as a unit, whether for draft or buff, as it is impossible 
to deflect or stress any member without having adjacent 
members bear their proportion of the stress. This is 
at variance with the ordinary form of car design where 
draft or buffing shocks are taken by longitudinal under- 
frame members. The underframe transmits certain 
loads to the side frame, and the roof, but due to its 


600-Horse power 
V-Type Motor Non- 
Explosive Fuer 


SE ngine 


Railway Post 
Office 
Compartment 


Baggage Auxiliary 
Compartment Heater 


design, only part of its area can be utilized for load 
carrying; in other words, in the conventional type of 
car construction, much of the material or section does 


Cross-section of framing showing various extruded 
sections used for the structural members 


not take its proper part in bearing its share of stress. 

Assuming the cross-section of the car to be a tube, 
there was naturally obtained a very large moment of 
inertia, which means closely controlled deflections, com- 
pensating for the high deflections otherwise produced 
by the low modulus of elasticity of aluminum. 

The basic principle that has been developed in con- 
nection with these structures is that gusset connections 
should be avoided; all longitudinal members should ex- 
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tend the entire length of the car section, and transverse 
members should be in one piece for at least one half 
of the cross-section. 

As will be noticed from the cross-section below the 
roof is a duct running the entire length of the car, which 
is used as an air duct, also for lamps for indirect light- 
ing. This duct acts as an effective compression mem- 
ber. It will be noted that the underframe portion of the 
cross-section is an I-beam built up of extruded metal 
and truss bracing. This, due to its shape and connec- 
tions, forms an effective tension member that coordinates 
with the compression member in the roof. 

Incidentally, the tubular design, which leads itself to 
economy in material requirements, also conformed to 
the best shape as developed in connection with stream- 
lining, reducing very materially the retarding effect of 
side or quartering winds. Our memory of the days 
when we rode bicycles would lead us to believe that a 
straight headwind is of greater resistance to speed than 
any other. It has been determined, however, that a 
quartering wind confronting the train from either side 
actually offers the greatest resistance because of the 
larger surface area presented to the forces present in 
the air current. 


Framework of the train show- 
ing tubular construction of 
extruded aluminum-alloy 
sections 


Whenever light-weight equipment has been proposed, 
the usual reaction of an experienced railroad man is the 
hazard encountered at grade crossings when colliding 
with automobiles, trucks, etc., which, unfortunately, is 
of frequent occurrence. In order to protect against 
damage under such conditions, the front end or nose of 
this train was given most careful consideration. About 
half of the total weight of the train, or 80,000 pounds, 
is carried on the front truck, which necessarily requires 
a very massive support for the engine at the floor line. 
This floor line construction forms the center of the 
curved front end, and all of the structural members con- 
verge to form a strong parabolic arch, which should re- 
sist without damage the shock of any collision possible 
at highway crossings. i 


Articulation 


Articulation of body units of the train has been 
adopted as best suiting the requirements for high speed 
and smooth riding. It eliminates the objectionable over- 
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hang of non-articulated cars, also the necessity for 
couplers and draft gears and complicated vestibule 
arrangement. It also prevents, except to a limited de- 
gree, the independent oscillation of each individual car, 
thus tending towards a gliding motion of the entire 
train. It also permits the carrying of three cars on four 
trucks rather than six trucks, thus reducing track re- 
sistance as well as inspection and maintenance, and, in- 
cidentally, construction cost and weight. 

Articulation is effected by attaching an extension cast- 
ing to each adjoining end sill, these castings terminating 
in center plates which rest one on top of the other, these 
two center plates in turn resting on the truck center 
plate. A heavy locking kingpin secures all three plates 
together. All center plates are lined with Oilite bronze 
to reduce friction. Side bearings are spaced each side 
of center plates and are of special design, incorporating 
the use of rubber in shear, to deaden oscillation and con- 
tribute their share toward smooth riding. 


Trucks 


All trucks are of the four-wheel type. 
The front or power truck has 36-in. rolled-steel 
wheels and roller-bearing journals spaced outside of the 


wheels, due to space necessary for the two 300-hp. venti- 
lated motors of suspended type and geared to each axle. 
The armature shafts are also on roller bearings, arma- 
ture being wound for a safe maximum speed of 110 
m.p.h. The remaining three trucks have 33-in. rolled- 
steel wheels, and all axles are provided with inside type 
roller bearings, the inside type being used to reduce air 
resistance. All roller bearing are liberally oversized for 
the weight and speed requirements of this train. 

To minimize air resistance still further, all trucks are 
shrouded, wind-tunnel experiments on scale models hav- 
ing developed that the total air resistance of the train 
was thus capable of being reduced about 20 per cent 
from the truck shrouding alone. 

An intensive study was made of the basic requirements 
for a truck suitable for service with a train of this type. 

Few data were available concerning the stresses and 
deflections set up under operating conditions in trucks. 
By the use of extensometers and deflectometers, the 
builders of the train have studied truck action to obtain 


421 


a true basis for correct design, resulting in low uniform 
deflections in connection with low uniform stresses for 
all parts of the structure. This insures, under dynamic 
conditions, the same safety as is indicated by the usual 
calculations covering static loading. Localization of 
stress must be avoided in all successful light-weight 
structures and material used only where it serves a 
purpose. There are instances where the static stresses 
have been quite low at all points, but under impact, the 
stresses at certain points exceeded the elastic limit of 
the material. 

The trucks on this train are of cast steel; frames 
and transom being cast in one piece. An alloy cast 
steel was used, having a minimum yield point of 50,- 
000 Ib. per sq. in. and of extreme ductility. 

The advent of light-weight cars, with high-speed 
trains, high accelerations and decelerations, insistence by 
the public on elimination of noise, comparison wth the 
automoble and the cushioning effect produced by its 
rubber tires, has resulted in a steadily growing senti- 
ment that there should be something done by the de- 
signer of rail equipment along these lines. ; 

To meet this ever increasing demand there have been 
several applications of rubber to both new and old trucks. 
New types of rubber compounds have been developed 
to meet the requirements of shear and compression load- 
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ing, with proper movement under the imposed loads, and 
having relatively long life. The American Electric 
Railway Association has long felt the need for this 
development, and through their President’s Conference 
Committee on Research, of which C. F. Hirshfeld is 
the director, they have made a very valuable contribution 
on use of rubber in trucks. The Pullman Car & Manu- 
facturing Corporation has been actively engaged in the 
same field for the past seven years. The trucks of the 
light-weight train are designed to incorporate the use 
of rubber to its fullest extent where there is sufficient 
background to warrant its adoption. 

The trucks other than the power truck have inside 
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journal bearings, and in lieu of the usual pedestals, the 
side frame has cutouts approximating the opening in the 
pedestal; but there is no metallic contact between the 
frame and any part of the journal box. The car weight 
is transmitted to the axle by means of rubber “dough- 
nuts” (a Hirshfeld development) placed on each side of 
the axle. The sides of the journal box are extended 
either side of the axle, and between these extensions 
on the side frame are the rubber doughnuts, applied with 
sufficient compression so that the rubber has ample 
capacity in shear to perform its part in supporting the 
load, acting through the truck. In addition, there are 
coil springs working in parallel with the rubber so that 
for the usual static loading the doughnuts are lightly 
stressed. The compression load curve of the coil springs 
is much flatter than that of the rubber, so that the major 
portion of all impacts or live loads are carried by the 
rubber, the action of which is obvious. The rubber 
doughnuts are not only useful for vertical impact but, 
within a limited range, provide universal resistance, 
cushioning flange pressures, and fore-and-aft forces, due 
to deceleration and acceleration. 

All coil springs are mounted on rubber pads especially 
designed to soften shocks and “kill” metallic contact. 

Lord rubber bushings are applied at each end of the 
truck bolster, the movable end bearing against hardened 
steel wear plates on the truck side frame, these to sup- 
plement the swing hangers in order to render them self- 
centering and provide a cushion effect. 

Rubber is also used in connection with the chafing 
plates between the bolster and the transoms at the ex- 
tremities of the bolster, thereby cushioning the traction 
and braking forces. 

It was desired to use some form of shock-absorbing 
or resilient wheel, but the developments, although giving 
much promise, have not gone far enough at this time 
to warrant a departure from standard wheel practice. 
It might be added that the applications to date have 
been confined to wheels subjected to speeds not exceeding 
50 m.p.h. The conditions, as will be readily conceived. 
are quite different at speeds exceeding 100 m.p.h. 


Power Plant 


The power plant for this train consists of a distillate- 
burning engine, developed especially for this service. It 
is of the twelve-cylinder “V” type, with cylinders 7% 
in. in diameter and 81% in. stroke, rated at 600 h.p. at 
1200 r.pm. The entire engine frame, including the 
crankcase and cylinder water jackets, is of welded 
wrought-steel construction. The crankshaft 5% in. in 
diameter, which is dynamically and statically balanced, 
is made of chrome-nickel-molybdenum steel, having an 
elastic limit of 130,000 Ib. per sq. in., with a Brinnel 
hardness of 300. No cast iron is used in the construc- 
tion of this engine, except for the cylinder sleeves, which 
are made of a special grade of cast iron suitable for this 
purpose. 

The distillate fuel is handled by special-type carbu- 
retors of the multiple-jet fixed-air-ratio type, which have 
been developed over a period of eighteen years, and are 
especially adapted to handling this heavy fuel. There 
is a separate carburetor having ten jets, attached di- 
rectly to each cylinder head, and atomization of the 
fuel is accomplished without the application of heat. 
The fuel is supplied to the carburetor by electrically 
driven turbine pumps with gravity return to the fuel 
tank, and as floats and needle valves are not used, no 
surplus fuel is carried in the engine room. Fuel capacity 
is sufficient for a 1200-mile run. 

To facilitate streamlining further, the cooling radiator» 
are located under the ceiling of the engine room, and 
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cooling is effected by having a closed engine room under 
forced draft. This also supercharges the engine to some 
slight extent. 

The motorman, with all of his controls and necessary 
instruments, is located in an elevated cab separated from 
the main engine room. From his elevated position he 
will have an increased visual range, and be removed 
from the noise of the power plant. His main operating 
controls consist of a throttle, a controller, and a brake 
valve. The brake valve is equipped with a “deadman’s” 
control, requiring a motorman to keep either a hand or 
a foot on this control while train is running, and if, 
for any reason, hand or foot is removed from this con- 
trol, there is an immediate automatic closing of the 
throttle and application of brakes. The direct-con- 
nected generator is connected to the front end of the 
engine by means of a flexible coupling and is capable of 
developing approximately 425 kw., and the current, 


Framing of the front end of the train 


through remote control, is led directly to the two 300- 
hp. traction motors on the front truck. 

In addition to the main generator, there is an engine- 
driven auxiliary generator having a capacity of 25 kw. 
at 76 volts, which supplies current for battery charging, 
one of the two air compressors, air conditioning, and 
lighting. An additional 8-kw. engine-generator set at 
76 volts is carried in the baggage compartment for serv- 
ice when the main power plant is shut down. 


Air Brakes 


The air brakes for this train presented an important 
problem. In order to avoid rearranging the signaling 
system and also to avoid any additional operating hazard, 
it was necessary to be able to stop this train from 100 
m.p.h. within the same distance that a conventional 
steam train could be stopped from the ordinary speeds 
at which they operate. 

Heretofore, uniform braking retardation has not been 
possible, due to the fact that the coefficient of friction 
between brake shoe and wheels varies with the speed 
through a wide range, this coefficient decreasing rapidly 
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at the higher speeds. In order to provide a uniform rate of 
retardation, it is necessary to control brake-shoe pressure 
automatically in proportion to the speed. In the new 
brake this is done by controlling cylinder pressure 
automatically by a very simple but effective device 
recently developed and thoroughly tried out, known as 
a “decelerometer.” This instrument consists essentially 
of a movable weight of about 100 Ib., sensitively mounted 
on ball-bearing rollers, arranged to move in the line of 
motion of the train, and suitably restrained by a cali- 
brated spring. This weight, acting through suitable 
leverage and a pneumatic valve, controls the brake- 
cylinder pressure accurately in proportion to its inertia, 
and, therefore, in proportion to the retardation of the 
train. Recent tests with this device on a gas-electric 
motor car developed a straight-line retardation graph 
from 76 m.p.h. to rest. Thus, by taking advantage of 
a simple natural law, it becomes possible to regulate 
brake-shoe pressure automatically in proportion to re- 
tardation and secure the maximum results in quick 
stopping. 

If high rates of deceleration are used, it would be 
obvious that this device would control such deceleration 
up to a point at which the vehicle comes to rest, and 
by so doing, the sudden change from the high decelera- 
tion rate to a state of rest would result in a noticeable 
jolt at the end of the stop. In order to eliminate this, 
the decelerometer is provided with an ingenious valve 
device which changes the rate of deceleration to a low 
value just previous to the stopping of. the vehicle. This 
results in a sudden final reduction in cylinder pressure 
to prolong the smoothness of deceleration to the end of 
the stop. 

By the use of the decelerometer control, it is possible 
to insure stopping distances from exceptionally high 
speeds shorter than are obtained on steam trains running 
at much lower speeds, and without the slightest dis- 
comfort to the passengers, at the same time providing 
insurance against slid flat wheels. 

The air brake used on this train is a complete de- 
parture from conventional practice, both in its circuit 
and in the design of the various valves and parts used. 
The pneumatic feature is based on a two-pipe circuit 
consisting of a supervisory line and a control line. The 
supervisory line distributes the air to the reservoirs under 
each car and charges to the maximum pressure at all 
times. In conventional brakes it is not possible to 
charge the reservoirs during brake application. The pur- 
pose of the control line is to apply and release the 
brakes by admitting air to the pneumatic relay valve 
under each car, this valve controlling communication be- 
tween each brake cylinder and its adjacent reservoir, 
and from the cylinder to the atmosphere. This control 
line passes from the engineer’s brake valve through the 
decelerometer valve to the relay valve. This briefly de- 
scribes the pneumatic operation. Parallel to this pneu- 
matic circuit lies an electric circuit actuated by contact 
points on the engineer’s brake valve, which operates 2 
magnetic control feature on each pneumatic relay valve. 
This not only synchronizes but accelerates all brake ap- 
plications and releases. 

The use of a straight- air brake system demands 
adequate protection against operating failures in case of 
pipe rupture or other unforeseen causes. To overcome 
this the relay valve units are constructed so as to insure 
proper operation upon the depletion of pressure from 
both the supervisory and control lines. If the electric 
circuits should fail from broken lines or other cause, 
the pneumatic elements in the system will function in 
the usual manner to supply adequate braking power. 

All brake cylinders are of aluminum and are mounted 
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on the trucks, two cylinders per truck, and each cylinder 
acts on one pair of wheels only. The front or motor 
truck has clasp brakes (two shoes per wheel) which is 
necessary to properly control brake-shoe pressures. The 
other trucks require only one shoe per wheel due to 
extremely small shoe pressures. All levers, beams, and 
other brake rigging are of aluminum to save weight. 


Air Conditioning and Ventilating 


There is a duct on each side of the train below the 
floor line, and also a central ceiling duct, all of which 
are connected between cars by flexible bellows. Heat 
is obtained by passing air through the radiators of the 
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engine. This air is forced by blowers through the floor 
ducts, a radiator outlet being located at each seat. Air 
is exhausted through a corresponding opening in the 
ceiling duct so that a definite circulation is obtained at 
each seat unit. An oil-fired hot-air furnace is installed 
in the baggage compartment and is capable of heating 
the train under all conditions should there be a failure 
of the heat from the engine radiator. It also provides 
heat for the cars at terminals or in the yards when the 
engine may not be operating. 

A compressor is installed in the baggage room for 
cooling the air when desirable. For cooling, the cir- 
culation is reversed, cold air being discharged from the 
ceiling duct and exhausted through the floor ducts. In 
connection with both heating and cooling, approximately 
25 per cent of fresh air is introduced in order to obtain 
frequent air changes and to keep a pressure in the car 
at all times for the exclusion of dust and cinders. The 
windows of safety plate glass are sealed in rubber and 
are set as nearly flush with the outside as practicable in 
order to minimize wind resistance. Two inches of a 
special fireproof insulation material is installed com- 
pletely around the shell of the car and in the ends. This 
will give an unusual amount of insulation against heat 
and cold and also has special sound-deadening qualities. 

Careful study was made of lighting. Indirect light- 
ing, from a trough on each side of the ceiling duct, 
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was adopted. The light from this trough is reflected on 
each side against properly curved ceiling cove in order 
to distribute it evenly at the reading position. The lights 
are so arranged that three intensities of light can be 
obtained, the lowest intensity being for night lighting 
while passengers are sleeping. 

Seats were specially designed for this equipment, the 
object being to secure the maximum of comfort to- 
gether with style and attractiveness. The space beneath 
the seats was kept clear to permit storage of baggage. The 
seat backs are adjustable with four positions. Seats are 
equipped with devices for the quick installation of an 
individual tray at the proper location for serving meals 
from the buffet. 

Electric signals afford communication between train 
crew and motorman. A powerful headlight of special 
construction is streamlined into the roof of the motor- 
man’s cab, and this headlight is provided with a 10-in. 
vertical light beam in addition to the horizontal beam, 
for the purpose of added safety. A powerful siren with 
long audibility range will be used for high speeds, sup- 
plemented by the usual type of siren for use through 
towns, yards, etc. 


Test Kit for 
Injectors 


HE Superheater Company, 60 East Forty-Second 
street, New York, has recently placed on the 
market a portable test kit for Elesco SFX type exhaust 
steam injectors which provides a simple and accurate 
method of adjusting the diaphragm in the changeover 
mechanism so that it will change over to either live or 
exhaust steam at the correct exhaust pressures. The 
test kit also makes it possible to detect a leaking or 
broken diaphragm. 
The kit furnishes the necessary low-air pressure to 
test the sensitive diaphragm without the possibility of 
damage to the diaphragm due to high pressures. 


Elesco test kit for SFX type exhaust steam injectors 
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Mechanical Department and 
Loss and Damage to Freight" 


F ONDERFUL progress has been made in recent 

. years in reducing the loss and damage to freight. 
These costs, considering the ten years 1920-29—to get 
away from the abnormal conditions of the past three or 
four years—were reduced more than two-thirds, a real 
achievement when we remember that such losses in the 
year 1920 amounted to almost $120,000,000. Over 
against this, however, we must not forget that shippers 
must conform to very rigid requirements in packaging 
their freight, at least as compared to other types of 
carriers, and yet in spite of this the loss and damage 
to freight is still so great as to give railroad traffic rep- 
resentatives much concern. Frequently, also, the psy- 
chological effect of receiving goods in a damaged condi- 
tion is out of all proportion to the actual damage. In 
these days of ruthless competition on the part of high- 
way carriers, the railroads must go the very limit in 
cutting down loss and damage to freight, if they are to 
cultivate and preserve the goodwill of the shippers and 
regain lost business. 


Mechanical Department Responsibility 


What responsibility, if any, has the mechanical de- 
partment in this matter and what can it do to assist in 
eliminating these wastes? It took a little time and 
some effort, but we finally located a freight loss and 
Prape expert and put these questions squarely up to 

im. 

“The mechanical department has made excellent prog- 
ress in improving the design and construction of equip- 
ment and in keeping up its maintenance so as to reduce 
damage to and loss of the lading,” said the L & D 
Expert. “Much still remains to be done, however. 
Further progress will depend upon eternal vigilance and 
critical attention to details.” . 

“What are some of the things that need to be reme- 
died for which the mechanical department is respon- 
sible?” I asked. 

“Most of the difficulties,” said the Expert, “are due 
to what might appear to be insignificant details, but 
which in the aggregate, for the country as a whole, 
bulk up to a large figure for a year. Consider, for 
instance, the loss caused by nails working up in the floor. 
It has always seemed to me that this, at least in part, 
was due to careless workmanship in the driving of the 
floor spikes; the same may be said about drawing up of 
bolts in the siding. Can’t the mechanical department 
find some way of effectively guarding against defects 
of this sort? It may require a better grade of work- 
manship, or it may mean going to better forms of 
fastenings. The damage caused is great enough to 
warrant a determined effort to overcome this nuisance.” 

“Such defects are not general, are they?” I asked. 

“Much more so than you would think,” replied the 
Expert. “Take another instance of what might appear 
to be an insignificant defect. and which has in fact re- 
ceived widespread consideration. For a long time it 
has been recognized that all sharp edges inside the box 
car should be eliminated, to protect freight from being 
injured in loading it into and out of the car. We still 
find inttances of this sort; these sharp edges should be 

“Fifth of a series of interviews with officers of other departments. 


commenting in a constructive way upon the possibilities of the mechanical 
department. 


December, 1933 


Railway Mechanical Engineer 


Further progress which must 
be made in reducing these 
wastes will require painstaking 
effort and attention to detail 


rounded or beveled off. ‘This is particularly true at the 
bottom of the lower lining board, and on door posts. 


Damage From Moisture 


“Are you troubled by damage from dampness and 
moisture, or are our modern box cars free from such 
shortcomings?” I queried. 

“Sweating of the ceilings of steel box car roofs is a 
source of considerable damage,” replied the Expert. 
“Moisture falling upon certain types of lading, such as 
flour, is no small item in our loss and damage accounts. 
It may be argued that freight such as this should be 
covered with heavy paper. This is frequently done, 
but it introduces a complication in dealing with the 
shipper, which is quite likely to cause irritation. Doubt- 
less the mechanical department, if it concentrates upon 
this problem, can find some way of ventilating the cars 
and preventing condensation, without at the same time 
admitting dust and dirt to the car. Such condensation 
also forms on the ceilings of wooden box cars; this 
frequently causes stains, giving the shipper the im- 
pression that the roof is leaky. 

“We have a good bit of trouble, also,” continued the 
L & D Expert, “because of holes in the sides of single- 
sheathed box cars, made by nails and spikes. These 
are frequently large enough to allow the entrance of 
moisture in driving rains. Would it not be possible 
for the mechanical department inspectors and repair- 
men to carry with them some sort of filler and see that 
these holes are promptly and effectively plugged to 
protect against damage from this source?” 


Effect of Higher Speeds 


“We have been speeding up our freight trains in 
recent years. Doubtless this has introduced special 
problems,” I suggested. 

“Quite decidedly so,” replied the Expert. “Until a 
few years ago we were not bothered with ‘bouncing’ 
cars, but as we have speeded up our freight trains, these 
vertical jolts have caused a lot of trouble and damage. 
Fortunately devices are now available to dampen these 
shocks. On the other hand, only a small and compara- 
tively insignificant proportion of the freight cars have 
thus far been equipped with these devices. They are 
so necessary that the mechanical department should use 
every effort to secure their general adoption and appli- 
cation as rapidly as possible.” 

“How much does the imagination of the shipper enter 
into claims for loss and damage?” I asked. “Is not the 
mechanical department frequently unjustly charged with 
neglect ?” 

“It is true that harmless defects are sometimes mag- 
nified in the eyes of the shippers and cause them to 

(Concluded on page 434) 
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Union Pacitie Tests 


Firebar Grates 


URING the latter part of 1932 the Union Pacific 

made initial applications of Firebar grates, fur- 
nished by the Firebar Corporation, to a three-cylinder, 
4-12-2 type locomotive, used in fast freight service, and 
to a conventional 4-8-2 type locomotive used in heavy 
fast passenger service. The results of these 
early installations were sufliciently promising so that a 
second 4-8-2 type locomotive, No. 7012, was equipped in 
March, 1933, and extensive comparative service tests 
made between this locomotive, as provided with Firebar 
grates having 12-per cent air openings, and as equipped 
with the former Union Pacific standard table grates, 
having 3-in. by 414-in. slotted openings. An average 
fuel saving of 7.4 per cent in favor of the Firebar grates 
was shown, also improved steaming, elimination of ash- 
pan dumping en route, avoidance of the necessity for 
dump grates, reduction of ash-pit time at terminals and 
reduced maintenance expense. As a result of these 
important demonstrated advantages, the Union Pacific 
has adopted Firebar grates as standard, and arrange- 
ments have been made to date to equip 234 locomotives, 
including all of the 5,000-, 7,000-, and 9,000-classes and 
some from several other classes, including some switch 
engines. 

The comparative fuel-performance tests, covering 
over 10,800 miles of actual service, were made with 
Locomotive 7012 on Trains 17 and 27, westbound, and 
Trains 8 and 28, eastbound, between Omaha, Neb., and 
Cheyenne, Wyo., a distance of about 500 miles. In 
order to determine the performance under varying 
grade conditions and schedules, the test was divided at 
North Platte, Neb., for the westbound or heavy move- 
ment. Eastbound, the test runs were unbroken from 
Cheyenne to Omaha, the capacity of the locomotive not 
being fully developed, due to the general down-grade 
movement in this direction. The only variable in the loco- 
motive was the type of grate used, all other conditions 
being held constant as nearly as possible. The front- 
end details and the nozzle size were adjusted in accord- 
ance with the recommendations of the fuel department 


Applications to 234 locomo- 

tives are now scheduled, fol- 
lowing test results which show 

7.4 per cent fuel economy 


before the test was started and no changes were made 
in these adjustments during the entire test. In gen- 
eral, the boiler was operated at as nearly uniform capac- 
ity as practicable and a wide-open throttle was used at 
all times, westbound. 

The test locomotive, No. 7012, has a grate area of 
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(12% Air Inlet) 
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Water Rate Per Hour in Thousand Pounds 
Evaporation in pounds of water per pound of coal as 
plotted against the water rate per hour—Locomotive 
7012, Omaha to Cheyenne 


Evaporation per lb. coal as fired 


84 sq. ft., total heating surface of 6,837 sq. ft., boiler 
pressure of 200 1b., and is equipped with a Type-A 
superheater, firebrick arch and Duplex mechanical 
stoker. It has a 24-in. smoke stack with 40-in. flared 
stack extension and a 14-in. Sweeney star-shaped ex- 


U. P. locomotive No. 7012 equipped with Firebars ready for test 
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Summary of Comparative Fuel-Performance Test Results with Union Pacific Locomotive 7012 
Equipped First with U. P. Table Grates and Subsequently with 12-Per-Cent Firebar Grates 


(1) ® (3) (4) 
Omaha to North Platte to Cheyenne to Omaha to Cheyenne 
North Placte Cheyenne maha and Return 

Former Former Former Former 

standard Firebar standard Firebar standard Firebar standard Firebar 

grates grates grates gral grates grates grates grates 
Total water to boiler, lb. 1,057,837 1,109,468 639,659 668,227 693,015 639,590 2,390,511 2,417,285 
Total coal fired, lb.. ae rere 239,302 233,756 126,554 122,416 139,969 120,086 505,825 476,258 
Water rate per hi., AAE Rites aes 53,472 53,255 46,803 47,560 38,042 37,621 46,2 46,576 
Rate of evaporation . RETA eorars SAS E NAE 4.42 4.75 5.05 5.46 4.95 5.3. 4.73 5.08 
B. t. u. content of coal... 12,582 12,552 12,685 12,484 12,504 12,345 12,590 12,460 
Per cent saving in fuel, Firebar over standard grates. — 7.4 8. -— 7. = 7.4 
haust nozzle, of 51.6 sq. in. effective area. The loco- and back pressure were obtained from the usual gages. 


motive tender has a capacity for 15,000 gal. of water 
and 21 tons of coal. The volumetric method of making 
both coal and water measurements was followed 
throughout. Starting from the initial terminal with a 
level tank of coal, and water at a known height in the 
calibrated Vanderbilt tank, measurements were taken at 
five intermediate coal and water stations en route, the 
errors of reading being compensating in character and 
not cumulative, so that surprisingly consistent and ac- 
curate determinations of coal and water consumption 
were obtained, taking the test as a whole. 

The greatest opportunity for error in the calculations 
lay in the assumption of a uniform quality and specific 
gravity for the fuel, and this error was minimized by 
using coal taken from only three mines, all in the same 
field, namely, that at Rock Springs, Wyo. This coal 
has an average heat content of about 12,500 B.t.u. and 
a specific weight of 52 lb. per cu. ft. By previous de- 
termination, this specific weight was found to be ac- 
curate within a maximum variation of 2 per cent. 


Method of Recording Comparative Test Results 


In recording data for the computation of test results, 
readings of initial boiler pressure, steam-chest pressure 


The temperature of superheated steam was measured 
by means of a gage in the cab with pyrometer extension 
to the right steam pipe, a second pyrometer being in- 


A partial assembly of a Firebar units on the carrier bar 


stalled in the exhaust passage to show the temperature 
of exhaust steam. The vacuum in inches of water was 
measured by means of a glass U-tube in the cab and 
pipe extension to the smoke box just in front of the 
netting. 

The results cf the tests are summarized in the table 


Comparative Fuel-Performance Test Data Secured from Service Tests of Union Pacific 
Locomotive No. 7012 Equipped with Firebar Grates vs. the Former 


U. P. Standard Table Grates 
Coal Water Coal 
Time Total Rate Water per per: per B.t.u. Temperatures 
Avg. No. Water to coal of rate per sq.ft. car- car- perlb. Pressures, Lb. 
frip _Total. Delay Run speed, ears in Total boiler, fired, evapo- hour, grate mile, mile, ~ Buper- Ex- 
No. Hrs.-Min. Hrs.-Min. Hrs.-Min. m.p.h. train car-miles lb. lb. ration lb. perhr. lb. lb. coal Boiler Initial Back heat haust Tank Vacuum 
OMAHA TO NORTH PLATTE 
Former Standard Grates 
26 5 32 - 37 4 55 57.2 11 3,094.3 282,021 67,002 4.21 57,356 162.2 91.1 21.7 12,507 193 170 83 709 395 42 14.4 
28 5 32 - 29 5 3 577 12 3,375.6 „450 56,207 4.46 49,594 132.5 74.2 16.7 12,748 195 169 8.0 690 374 41 11.8 
34 5 34 - 37 4 57 568 11 3,0943 257,481 55,175 4.67 52,016 132.7 $3.2 17.8 12,876 193 157 6.4 686 368 42 10.2 
38 5 31 - 39 4 52 578 11 3,094.3 267,885 60, 918 4.40 55,041 149.0 86.6 19.7 12,198 193 159 7.9 695 381 42 11.5 
Total 2 9 2 2 19 47 — 12,658.5 1,057,837 239,302 — — — — — =- => — - — — 
Average 5 32 - 36 4 56 56.9 11.25 3,164.6 ‘264, „459 59,825 4. 42 53, 472 144.4 83.4 18.9 12,582 194 164 76 379 42 12.0 
Firebar Grates (12-Per-Cent Air Opening) 
45 5 42 - 37 5 5 553 13 3,658.9 287,978 63,765 4.52 56,655 149.3 78.8 17.4 12,522 194 161 7.8 682 371 39 11.4 
51 5 39 - XN 5 12 54.1 14 3,938.2 292,652 66,202 4.42 56,279 142.7 74.3 16.8 12,068 194 161 8.2 688 375 44 11.3 
5 5 4 - 32 5 17 53.2 12 3,875.6 73,293 56,066 4.87 51,731 126.3 81.0 16.6 12,836 196 155 7.4 660 364 45 10.6 
55 5 48 - 32 5 16 53.4 11 3,094.3 255,545 47,723 5.35 48,518 107.9 82.6 15.4 12,782 194 145 58 661 351 44 9.4 
Total 22 58 2 8 20 50 — 50 14,065.0 1,109,468 233,756 — — — - — — — - — = - — — 
Average 5 44 - 32 5 12 540 125 3,516.2 277,367 58,439 4.75 53,255 133.8 78.9 16.6 12,552 195 156 7.3 675 365 43 10.7 
NORTH PLATTE TO CHEYENNE 
Former Standard Grates 
29 4 55 - 24 4 31 499 12 2704.8 236,832 52,516 4.51 52,387 138.4 87.3 19.4 12,748 194 168 2&6 684 368 42 12.8 
31 4 52 - 17 4 35 492 11 2,479.4 190,826 34,326 5.56 41,638 83.2 77.0 13.8 12,430 195 138 5.1 660 344 44 8.0 
35 4 51 = M 4 34 494 11 2,479.4 212,201 39,712 5.34 46,464 103.5 85.6 160 12,876 191 145 60 681 359 43 9.6 
Total 14 38 - 58 13 40 — 34 7,663.6 639,659 126,554 — - —_ = — — = — — = = — 
Average 4 53 - 19 4 34 495 1133 2,554.5 213,219 42,185 5.05 46,803 110.0 83.5 16.5 12,685 193 150 6 675 354 43 10.1 
Firebar Grates (12-Per-Cent Air Opening) 
42 4 51 - 16 4 35 492 11 2,479.4 226,877 43,516 5.21 49,504 113.0 91.5 17.6 12,500 193 140 5.8 672 348 39 8.9 
47 4 52 - 17 4 35 492 11 2,479.4 226,766 40,763 5.36 49,480 105.9 91.4 16.4 12,115 194 135 5.6 669 350 44 — 
54 5 10 - 17 4 53 46.1 12 2,704.8 214,584 38, iA 5. 63 43,945 93.0 79.3 14.1 12,836 194 134 49 663 351 43 8.7 
Total 14 53 - 60 14 3 - 34 7,663.6 668,227 122,416 — — = = — =s -= _ -= — = 
Average 4 58 - 7 4 41 48.2 11.33 2,554.5 222,742 40; 805 5.4 46 47,560 103.7 87.2 16.0 12,484 194 136 5.4 668 350 42 8.8 
CHEYENNE TO OMAHA 
Former Standard Grates 
30 9 58 - 50 9 8 555 14 7,093.8 360,183 73,983 4.87 39,438 964 50.8` 10.4 12,457 195 110 39 674 368 41 6.7 
36 9 55 - 50 9 5 558 13 6,587.1 332,832 65,986 5.04 36,643 86.5 50.5 10.0 12,552 196 103 4.0 668 362 43 6.4 
Total 19 53 1 40 18 13 — 27 13,680.9 693,015 139,969 — - — — —_ = — — —- = — 
Average 9 57 - 50 9 7 55.6 135 6,840.5 346,508 69, 985 4.9% 95 38, 042 91.4 50.6 10.2 12,504 195 106 4.0 671 365 42 6.6 
Firebar Grates (12-Per-Cent Air Opening) 
40 9 45 1 11 8 54 591 9 4,560.3 301,063 56,018 5.37 35,142 77.8 66.0 12.3 12,270 191 72 25 631 377 39 4.2 
43 9 24 - 57 8 27 59.9 11 5,573.7 338,527 pein 5.2 28 40,062 90.2 60.7 11.5 12,420 193 90 35 662 392 41 6.5 
Total 19 9 2 8. 17 1 — 20 10,134.0 639,590 120,08 — a = = — => — — _ — = 
Average 9 35 1 4 8 31 595 10 5,067.0 319,795 60, oas 5.3% 33 37, 621 83.9 63.1 11.8 12,345 192 81 3.0 646 385 40 5.4 
427 
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which shows that the Firebar grates effected a fuel sav- 
ing of 7.4 per cent when used between Omaha and North 
Platte ; 8.0 per cent, between North Platte and Cheyenne; 
7.6 per cent between Cheyenne and Omaha; and 7.4 per 
cent between Omaha and Cheyenne, and return. This 
showing is particularly significant since table grates, 
with which the comparison was made, have been used 
satisfactorily for many years on the Union Pacific and 
are, themselves, much more efficient than earlier finger- 
type grates. While the Union Pacific table grates, with 
slots of the size mentioned, have about 32 per cent theo- 
retical air opening, the effective air opening is much 
less, due to partial sealing up of the available openings 
by slag and coal. 

Again referring to the table, Column 2, it will be 
noted that the best performance for the Firebar grates 
was made on that part of the test run from North Platte 
to Cheyenne, when the locomotive was working at nor- 


The Firebar unit 


mal capacity. A consideration of the round-trip figures 
in Column 4 shows that 26,774 more lb. of water were 
evaporated with 29,567 fewer lb. of coal in the Firebar- 
equipped locomotive boiler than when using the former 
standard table grates. The corresponding increase in 
the evaporation rate was from 4.73 to 5.08 lb. of water 
per lb. of coal, or 7.4-per cent increase in the efficiency 
of combustion. The table shows the unusually uniform 
B.t.u. content of the fuel, as well as the uniform rate of 
boiler working (water rate per hr.) which is essential 


ross) 
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The firebox of locomotive 7012, as equipped with brick 
arch and the former U. P. standard table grates having 
¥%-in. by 4%-in. slotted air openings 
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in any attempt to draw accurate deductions from a com- 
parative test of this kind. 

The rate of water evaporation in a boiler varies as 
the demand increases or decreases and, to indicate this 
variation in the case of the Union Pacific tests under 
consideration, the rate of evaporation in relation to 
hourly boiler demand is shown graphically in one of 
the illustrations for both types of grates tested. The 
general difference in performance in favor of the Fire- 
bar-grate-equipped boiler is slightly under 0.4 Ib. of 
water per lb. of coal at all rates of boiler operation. 

As was to be expected, the superheat developed in 
these tests varied as the coal consumption per sq. ft. of 
grate per hr. and was highest for the higher firing rates. 
The Firebar grates showed about 15 deg. more average 
superheat than the standard grates. This indicates con- 
clusively that an undesired excess of air was obtained 
with the former standard table grates which increased 
the amount of coal necessary to produce the same amount 
of steam. 


Notably Improved Steaming Qualities Observed 


A noticeable improvement was observed in the steam- 
ing qualities of Locomotive 7012, while equipped with 
the Firebar grates, when leaving the initial terminal with 
a green fire and also on the long drifting movement be- 
tween Cheyenne and Julesburg, eastbound. The crews 
soon found that it was unnecessary to crowd the fire 
to maintain steam pressure following a stop or upon 
leaving the terminal; as a result, the reduction in draft 
and density of smoke emission from the smoke stack 


Firebar grates with 12-per-cent air openings, as applied 
in the firebox of locomotive 7012—View also shows 
new arch brick in place 


was marked. The fact that the demand upon the boiler 
for steam was met with a reduced draft can be at- 
tributed to the fact that the largest gap between air 
inlets of the Firebar grates does not exceed 3% in. 
throughout the entire grate shaking area. Coupled with 
minute air admission, which is on a plane %6 in. below 
the fuel supporting surface, by means of transverse and 
longitudinal air passages, the air admitted is further dis- 
tributed to over 80 per cent of the total fuel-burning 
area. 

With the slotted-type table grates in passenger serv- 
ice between Cheyenne and Omaha, considerable train 
delay was occasioned by the dumping of ash-pans at 
various points en route. Notwithstanding the fact that 
the Union Pacific table grates were fitted up snugly, 
having a maximum opening of 3 in. width on the grate, 
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the peculiar characteristics of Rock Springs coal neces- 
sitated dumping the ash-pans at Ogalalla, Neb., and 
Kearney, eastbound, and at Columbus, Neb., Kearney 
and Ogalalla, westbound, without any grate shaking be- 
ing done. The lightness of the fuel bed, combined with 
the vibrations of the locomotive, were responsible for 
this high precipitation of live and green coal to the ash- 
pan. With Firebars, the run between Cheyenne and 
Omaha, and westbound between Omaha and Cheyenne, 
was made without having to dump the ash-pan anywhere 
en route. The round trip of over 1,000 miles between 
Omaha and Cheyenne and return was made without 
dumping the ash-pan, and the total residue in the ash-pan 
accumulated during the entire round trip, upon arrival 
at Omaha, did not fill the hopper part of the pan. 


Time on Ash Pits Substantially Reduced 


The period of time on the ash-pit was checked on 
three locomotives of the 9,000 Class, equipped with the 
standard slotted grates, the average time on the pit 
to knock the fire and clean out the ash-pan being 30 
min. On Firebar-equipped locomotives of this class, 
the average ash-pit time for three locomotives was nine 
minutes. 

Due to the excessive loss of live fire to the ash-pans 
and the liability of fires along the right of way caused 
by fire being blown from the ash-pans, the Union Pacific 
standard practice has been to apply side wire nettings to 
the ash-pan flares. In the winter months, this netting 
becomes plugged up by ice and snow and has a detri- 


Ratios of Modern 
Locomotives* 


Part II 


Oo: all the modern designs, the Timken locomotive 
No. 1111 is perhaps the most widely known, as it 
has operated over a number of railroads and has received 
much favorable notice in the technical journals. The 
tractive force of this locomotive is indicated in Fig. 9 
by the curves T,, T, and T,. The Lipetz moduli and 
the Cole ratios are also represented by appropriate 
curves. The tractive force as developed in a test of the 
locomotive on the Lehigh Valley is indicated by crosses, 
through which a smooth curve is drawn. The position 
of the test data would indicate that they represent a 
capacity test and as such would not be correctly repre- 
sented by the normal tractive force curve. It is inter- 
esting to note that the tractive force developed in the 
capacity test, approaches the KV curves at 20-25 m.p.h., 
but rises above it at an increasing rate at higher incre- 
ments of speed. The writer has not sufficient data to 
discuss the reason for this rather abnormal develop- 
ment. 

One of the locomotives used by Dr. Lipetz, as a basis 
for the formulation of his modulus M,, was the 4-6-4 
passenger locomotive class Jla, built by the American 


Locomotive Company for the New York Central. In 
* The conclusion of a discussion of a paper presented A. I. Lipetz 

before the American Society of Mechanical Engineers (Railroad Division) 

the origimal of which appeared in abstract form in the March and April, 

Dat issues of the Railway Mechanical Engineer. Part I appeared last 

month. 

t Formerly chief consulting engineer, Franklin Railway Supply Co. 
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mental effect on good firebox combustion. On Firebar- 
equipped locomotives, it has been found possible to re- 
move this ash-pan side netting without fear of setting 
fires. 

A comparative firing-up test was made with the 9000- 
Class locomotives to determine the relative coal con- 
sumption and time required to anne Se rings of steam 
pressure, with the following results: Fifty-five minutes 
of time and 2,484 Ib. of coal were required when the 
locomotives were equipped with the former standard 
table grates and only 37 minutes and 2,295 1b. of coal 
when the grates were of the Firebar type. The house 
blower line pressure and the temperature of the feed- 
water were equal and the tests showed, therefore, that 
the Firebar-equipped locomotives attained the required 
boiler pressure in 33 per cent less time and with 7.6 per 
cent less coal burned. 

Since the fuel tests were completed, some nozzle and 
front-end tests have been conducted, using Firebar 
grates, specified steam pressures being maintained with 
an increase in nozzle size of 10 per cent. 

An examination of the records indicates that grate and 
ash-pan maintenance were substantially reduced by the 
use of the new grates. The first three Firebar installa- 
tions on Locomotives 9030, 7012 and 7026 have been in 
service an average of 10 months each, without requiring 
any material or labor cost for maintenance. The ab- 
sence of live fire in the ash pans has a marked tendency 
to reduce the cost of replacing and patching burned and 
warped ash-pan sheets. 


H. S. Vineent} 


Further comparisons are made 
of specific applications of the 
Cole and Lipetz methods to 
modern locomotives. A sim- 
plified method of making calcu- 
lations is offered 


Fig. 10, tractive force curves are shown as constructed 
by the KV method for this locomotive, Other curves 
are given, based on the Cole factors and the Lipetz 
moduli. The small crosses indicate the tractive force 
actually developed in a road test and are scaled from 
Fig. 15!, of the paper by Dr. Lipetz. The curve based 
on the modulus Mg, closely represents the mean of this 
test, as might be expected. It will also be observed that 
the KV curve very nearly approximates the higher range 
of tractive force developed in the test, up to a speed of 
about 60 m.p.h. This bears out the contention of the 
writer that a tractive force formula should indicate the 
best that a locomotive can do under any normal operating 
condition. At speeds above 60 m.p.h., the test positions 
lie between the KV and the Cole Curves, but evidently 


1 Page 120, April, 1933, Railway Mechanical Engineer. 
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they lie above an extrapolation of the Lipetz curve. The 
curve indicated by the broken line in Fig. 10, repre- 
sents a capacity test made by the railroad engineers. It 
is interesting to note that at zero speed, the curve is 
identical with position T,, of the KV curve, but rises 
above it progressively with increasing speed. This test 
indicates what may be accomplished by forcing the 
boiler beyond its capacity and probably by a manipula- 
tion of the water level, commonly known as “trading 
water for steam.” 
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Fig. 9 


In Fig. 8, data are given for a class 2-10-2 locomotive 
built in 1916 and in Fig. 11, for a class 2-10-4 locomo- 
tive built in 1925, both for the Texas & Pacific. In 
both cases tractive force curves in accordance with the 
KV method have been plotted. For the 2-10-2, curves 
are also plotted in conformity with the Cole ratios and 
the Lipetz moduli. For the 2-10-4, the Lipetz curve 
only is shown, as the Cole ratios do not apply to limited 
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cut-off locomotives. The small crosses in both Figs. 8 
and 11, represent the tractive force developed in road 
tests conducted by the engineers of the railroad. In 
Fig. 8, the test results at low speed, lie below the curve 
T,, T,. The writer does not have sufficient data to ac- 
count for this discrepancy. At speeds above 10 m.p.h., 
either the T,, or the Cole curve fairly represent the test 
results. In Fig. 11, the test positions lie above the curve 
T,, T,, at low speed. These locomotives have a nominal 
cut-off of 60 per cent but can be operated at 65 per cent 
and were so operated when the test was made. This 
would raise the curve T,, T,, as indicated by the broken 
line in Fig. 11. Curve T,, closely conforms to the test 
positions. The cut-off at which these tests were made 
is indicated by figures adjacent to the crosses. 

To prove that the KV method applies equally well to 
multi-cylinder locomotives, Fig. 12 is shown, repre- 
senting a three-cvlinder locomotive, 2-8-2 type, built by 
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the American Locomotive Co. for the Missouri Pacific 
in 1925. Curves T,, T,, and 7;, are constructed on the 
KV basis, Cole and Lipetz curves are also shown. The 
small crosses in Fig. 12, indicate the result of a test of 
the locomotive made on the plant at Altoona and pub- 
lished in the Railway Mechanical Engineer, July, 1925, 
p. 462. One group of these are styled “capacity tests” 
and the other “efficiency tests.” The former are indicated 
in Fig. 12, by crosses and the latter have the crosses en- 
closed by circles. The trend of the capacity test posi- 
tions practically parallel the curve T,, but lie above it 
for reasons previously discussed. 

In Figs. 3-4 and 6-12, inclusive, the nominal or rated 
tractive force of the various locomotives is indicated, 
using the factors given by Dr. Lipetz, in the “authors 
closure” of his paper. Reference to Figs. 3, 4, 6, 8, 11 
and 12, show that the curve based on the modulus M,,at 
low speed does not connect with the straight line proposed 
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by Dr. Lipetz for representing nominal or rated force. 
It would, therefore, be necessary to use some form of 
transition curve to connect them. Dr. Lipetz does not 
give any data for constructing such a curve. 

The examples here cited, are sufficient to prove that 
the KV formulas very closely represent the normal trac- 
tive force of a steam locomotive. The writer has applied 
these formulas in plotting the tractive force of numerous 
locomotive designs and has never found one case where 
they do not apply. 

It is undoubtedly true that in the majority of cases. a 
locomotive test discloses a drop in the evaporation curve 
as the higher speeds are reached, depending upon the 
characteristics of the locomotive. Mr. A. Giesl-Gies- 
lingen in discussing the Lipetz paper, gave a curve of 
steam production and boiler efficiency as developed in 
the capacity test of the New York Central locomotive. 
class Jla. These curves are reproduced in Fig. 13, and 
related to the hourly fuel consumption. In this test, in 
which the boiler was pushed beyond its normal limit. the 
evaporation curve began to droop at a fuel consumption 
of 12,000 Ib. per hour, equivalent to a unit consumption 
of 147 lb. per sq. ft. of grate per hour. On the Cole 
basis of 3.25 Ib. steam per i-h.p. hour, the normal hourly 
fuel consumption at the Cole evaporation rating of 
55,215 lb. of steam, is 8,650 lb. Allowing an additional 
evaporation of 7 per cent for auxiliaries, the hourly fuel 
consumption would normally be 9,260 Ib. The curve 
of steam production Fig. 13, discloses an evaporation 
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of 67,500 lb. per hour at a fuel consumption of 9,260 Ib. 
or an increase over normal of about 14 per cent. This 
is an indication that the water level was not maintained 
during the test, as all such capacity tests are not run 
continuously, but intermittently for the various speeds, 
until sufficient test data are secured for a range of 
speeds. The normal evaporation consistent with the fuel 
consumption, is indicated in Fig. 13. 

At normal evaporation and fuel consumption, which 
is the basis for the KV curves, the boiler should be able 
to furnish a uniform weight of steam to the cylinders, 
regardless of speed, so long as the fire is maintained in 
proper condition and a uniform weight of fuel is fired. 
The requirements for this condition are: (a) the boiler 
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is properly proportioned, (b) the fuel burned does not 
exceed the normal hourly rate, (c) the locomotive has 
a well designed nozzle and drafting arrangement, (d) the 
steam using apparatus viz. the cylinders, valves and valve 
gear are so designed and constructed, that they will 
supply to the drafting apparatus, equal weights of steam 
per unit of time. It is the requirement (d) that usually 
fails, causing the evaporation curve to assume the char- 
acteristic droop. 

In the test of locomotive class K4s (P. R. R. Bulletin 
29), the maximum evaporation per hour at 240 r.p.m. 
was 61,670 lb. with a boiler efficiency of 56.6 per cent. In 
a later test of this locomotive, in which the only change 
was in the nozzle and front end arrangement, the evap- 
oration at 240 r.p.m. was raised to 72,620 Ib. an increase 
of nearly 18 per cent, while the boiler efficiency only 
dropped to 52.5 per cent. This illustrates the effect of 
a properly designed front end, in increasing the capacity 
of a locomotive. The results achieved by the Timken 
locomotive, were due, in no small measure, to an excell- 
ent design of drafting arrangement. 

The normal tractive force, as plotted by the KV 
method, is a criterion by which the success of any loco- 
motive design may be judged. This is not true of an 
operating or performance tractive force plot, predicated 
on an actual train operation, as it merely indicates what 
the locomotive did under existing conditions at the time 
of the run. 

In further explanation of the salient features of the 
curves T,, T,, and T,, let us first consider the straight 
inclined portion T,-T., indicated by J-S,, Fig. 2. The 
boiler has no effect on this portion of the curve, so long 
as it furnishes steam at the nominal pressure. The cyl- 
inder and valve construction principally limit the tractive 
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force which will be developed at this period, assuming 
that there is no change in cut-off. It has been demon- 
strated many times that with constant cut-off, the mean 
effective pressure will gradually decrease with increasing 
speed, and this approximately constant rate of decrease 
begins from the moment of starting and ends when 
limited by the boiler supply. It is therefore evident that 
a horizontal line, such as A-B, Fig. 2, can not correctly 
represent the tractive effort at this period. It has been 
argued that the horizontal line A-B, represents the nor- 
mal limit of adhesion, if this is true of any particular 
design, it merely means that the locomotive will be 
slippery at starting, for, regardless of the normal limit 
of adhesion at some predetermined speed, the actual limit 
at the moment of starting will be as represented by J, 
Fig. 2. It will be understood that the position J, is a 
mean result of ‘the various possible positions which the 
cranks may occupy at the moment of starting, and as- 
sumes that the resistance will be sufficient to develop the 
full starting effort. 

In locomotives constructed with a limited maximum 
cut-off, starting ports are utilized to give a virtual cut- 
off of approximately 80 per cent, at the moment of start- 
ing. Usually these ports are so limited in area that their 
effect is not noticeable beyond a speed of one or two 
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m.p-h. For such a locomotive, the average tractive force 
at starting, will be higher than the point J, Fig. 1, but 
will immediately drop to the line J-K, after a few revo- 
lutions of the driving wheels. In cases where starting 
ports having relatively large area are used, and these 
are not automatically closed immediately after starting, 
the actual effort will lie above the line J-K. 

The hyperbolic portion of the tractive force curve T., 
is influenced largely by the boiler performance, but ac- 
tually it is a boiler-cylinder curve. If it were only a 
boiler curve, as some assert, no change in the cvlinder 
would have any influence on it, but we know from 
numerous tests, that a cylinder with a short cut-off will 
use less steam per i-h.p. hour than will an equivalent 
cylinder having a longer cut-off. Consequently, with a 
given flow of steam from the boiler, the tractive force 
at any given speed will be greater for the locomotive 
having the more economical cylinder. The curve Ts. is 
predicated on a constant flow of steam from the boiler 
at all speeds above that limited by the cylinders only, as 
previously explained. However, in a case where the 
flow of steam under normal rate of firing, is proved by 
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Table 8—Principal Dimensions of Locomotives 


Railroad. ............... P. R. R. P.R R. P.R.R. A.T.&S. F. Timken N. Y.C. T. & P. T. & P. Mo. Pac. 
Class or serial number... I-is K-4s E-6s 5000 1111 Jia G-ib >- Il-1 3-cylinder. 
Wheel arrangement............... 2-10-0 4-6-2 4-4-2 2-10-4 4-8-4 4-6-4 2-10-2 2-10-4 2-8-2 
Cylinder diameter, in.. O85 304% 27 22 30 27 2 28 1¢* 29 23 
Cylinder stroke, in.. o Tuss 32 28 26 34 30 28 32 32 {33 outside 
Maximum cut-off, per cent of stokes. ay 55 90 60 85 86 89 60 80 
Wheel diameter, in.. OE 60.2* 79.5% 79.2* 69 73 79 61.5% 63 63 
Boiler working pressure ib. per 3q. in.. 250 205 05 250 225 200 250 200 
Weight in working order, Ib. 
n driving wheeta: y; be deedery dey t e0920 202,880 141,000 348,200 264,000 182,000 264,545 300,000 244,500 

Total locomotive. ue . 386,100 309,140 234,200 502,600 417,500 343,200 339,300 448,000 340,000 
Heating surface, sq. ft. ‘ 

Firebox inc. arch tubes and hes phon. 287 306.8 254.5 592.01 4831 281.01 275 473 3491 
Tubes, water side.. s 1276 2643.7 1738.0 751.61 8321 800.41 2503 1033 22141 
Flues, water side . 3236 1090.7 695.0 4791.51 38051 3404.6! 1033 3607 12231 
Total evaporative surface.. 4799 4041.2 2687.5 615. 11 51201 4486.01 3811 5113 37861 

Grate area, sq. ft. st A 70 69.3 55.2 21.5 88. 81.5 70 1 66.3 
Cole evaporation Ib. per hr.. . . $7,680 51,110 39,570 5a, 179 67,800 55,215 48,475 67,135 50,550 
Plus 7 per cent for feedwater heater . 61,718 Siok saves 2,540 ,080 51,900 71,835 es 
Tractive force shown in Fig.. a 3 6 7 9 10 8 11 12 


* Actual dimensions at time of test. 


1Heating surface taken from published data. 


test definitely to decline with speed, a reduced value of 
H, may be used in formula (2), but this will be an 
unusual condition. 

Formula (2), applies as well to limited cut-off loco- 
motives as it does to those with long cut-off, for the 
reason that when the maximum cut-off is shortened, the 
cylinder is correspondingly increased in diameter. Con- 
sequently, the value of M, is influenced by the reduced 
cut-off. For multi-cylinder locomotives, it is only nec- 
essary to use the correct value of M, in formulas (2) 
and (3). 


Table 7—Simplified method for calculating the 


hyperbola Ts. 
Based on dimensions of Timken No. 1111, Fig, i 
d = 27 in H = 72,540 lb. Constants aximum cut-off 
s = 30 “ v = 2.111 c. f. 1.95 85 per cent 
D=73“ Pı = 240 Ib. 36.66 
72,540 x 2.111 
— = 4175 
36.66 
272 x 30 
== 299.5 
1.95 x 240 x 4175 = 1,953,000 
4175/299.5 == 13.95 
m.p.h. hyperbola 73 

10 1,953,000/23.95 = 81,600 

15 28.95 = 67,500 

20 33.95 = 57,550 

25 38.95 = 50,200 

30 43.95 = 44,450 

35 48.95 = 39,900 

40 53.95 = 36,200 

45 58.95 == 33,150 

50 63.95 = 30,550 

55 68.95 = 28,350 

60 73.95 = 26, s400 

272 x 30 x 0.908 x 250 TA oe 

Tı = ——— = 68,000 Ib. 


73 
273 x 30 x 0.84 x 250 
E 62,900 Ib. at 200 ps = 8.68 m.p.h. 


a. 5 x 240 x 299.5) — 62,900 
= 144 mop. 


"(36.66 x 299.5 x 62,900)/(0.84 x 72,540 x 2.111) 


The curve T,, being hyperbolic in construction, con- 
tinues its hyperbolic character beyond the point where 
the tractive force begins to be limited by the cylinder, 
as indicated by the dotted portion beyond O, in Figs. 3, 
4 and 6-12. It is therefore necessary to join the hyper- 
bola to the straight portion of the plot, and a wholly 
empirical transition curve is used for this purpose, as 
indicated by S,-O, Fig. 2. No error of any consequence 
is possible in drawing this curve, as it must be tangent 
with the straight line at S,, and with T,, at O. It would 
not actually represent test results in most cases, if the 
straight line J-K, was made to intersect the hyperbola 
T,. The transition curve reflects that period in which 
the predominant influence of the cylinder is gradually 
vielding to the predominant influence of the boiler. 

The quantity H, in formula (2), is not the total nor- 
mal evaporation of the boiler, but is that weight of 
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steam which the boiler can furnish to the cylinders in 
addition to the steam required for auxiliaries. No other 
interpretation is possible of the example shown by Mr. 
Cole on page 10, of the Bulletin 1017, “Locomotive 
Ratios,” (F. J. Cole, American Locomotive Company, 
1914). It has been amply demonstrated in the loco- 
motive tests at Altoona, that a boiler will furnish at 
least 7 per cent more steam than is required for the 
cylinders, without exceeding normal fuel consumption. 

The formula (2) ,may seem at first sight, somewhat 
complicated, but actually, only a few minutes are re- 
quired to obtain the necessary loci for plotting the 
curve, assuming that a slide rule is used. In the writer’s 
practice, a simplified form of calculation, as suggested 
by Mr. Kiesel, is used. An example of this is given in 
Table 7, using the dimensions of the Timken No. 1111 
as the basis of calculation. The tractive force curve 
resulting is given in Fig. 9. The principal dimensions 
of the locomotives used in plotting Figs. 3-12 are given 
in Table 8. 

No claim is made that the formula (2), is exact or 
that it includes as such, all of the complex series of 
events that take place in the locomotive cylinder. The 
formula is empirical, but “it is based on data scientifi- 
cally utilized to develop an empirical formula.” 


Corrections 


In Part I of the article on Ratios of Modern Locomo- 
tives by H. S. Vincent, which appeared in the November 
issue, the following errors have been noted : 

Page 390, Table I, the number at the head of the first 
column should be 60 instead of 603. Page 393, Table 3, 
the formula at the head of column 8 should be d2s in- 
stead of a2s. Page 394, first column, twenty-first line 
from bottom, should read Fig. 6 instead of Fig. 5. 


THE Speep-Conscious GeRMANS.—High speed in transporta- 
tion is apparently the subject of keenest interest in Germany. 
Just now, they are recalling that exactly 30 years ago speeds 
previously unequalled were achieved by electrically-operated 
trains, built by the German affiliate of the General Electric Com- 
pany and by Siemens & Halske, and operated on the German 
roads. On September 15, 1903, a speed of 124.88 m.p.h. was 
reached, and this was increased on October 27 to 130.66 m.p.h. 
Only the fact that the track couldn’t stand it prevented the plac- 
ing of trains with ultra-fast schedules in regular service. There 
was also no such demand at that time for rapid travel that has 
come with the advent of the airplane and the automobile. Rail- 
way officers who are inclined to hold on to the arms of their 
seats when riding on 60-m.p.h. trains in this country will be in- 
terested in the casually-stated conclusion of the German rail- 
ways. They have decided that a speed of around 100 m.p.h. 
is the best for present conditions. 
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Wabash Converts Automobile 
Cars to Stock Cars 


HE stock-car equipment on the Wabash has been 

made up of about 30 per cent double-deck and 70 
per cent single-deck, wood construction, arch-bar truck, 
40-ft., 40-ton cars, built in 1912 and 1917. Because 
of their age and obsolete construction, it has not been 
considered advisable to give them the necessary heavy 
repairs. During the past two years, nearly all of the 
double-deck and about 75 per cent of the single-deck 
cars have been dismantled. There was, therefore, a 
growing need for stock cars, particularly the double- 
deck class. 

The Wabash has a large number of 40-ton automobile 
cars, 40 ft. 6 in. long and 8 ft. 6 in. wide, for which 
there is a very meager demand. One lot of these cars 
built in 1925 was selected for conversion to single- and 
double-deck stock cars. They have steel underframes, 
steel superstructure, radial steel roofs, corrugated steel 
ends and cast-steel side-frame trucks, and, except for 
their 10-ft. height, which is somewhat high for the con- 
ventional stock car, they offer excellent cars for conver- 
sion. An elevation of the car, after conversion, is 
shown. 

Work is now in progress at the Wabash shop at 
Decatur, Ill., on the first 300 of this conversion job, 
200 of which will be double-deck and 100 single-deck 
cars. These cars are being turned out on a regular 
program plan at the rate of four cars a day and at a 
cost of about $465, which includes all necessary repairs. 
A description of the converted cars follows. 

These cars are probably the largest now in service, 
having an inside length of 40 ft. 6 in., whereas the 
general run of stock cars is from 35 ft. to 40 ft. long, 
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averaging about 37 ft. The inside width is 8 ft. 6% in. 
Single-deck stock cars run from 7 ft. 2% in. to 8 ft. 
6 in. inside height. The Wabash cars are 10 ft. high, 
thus giving 18 in. more head-room than any other stock 
car. This extra head-room is, of course, incidental to 
the use of the auto car for conversion, but it is a dis- 
tinct advantage in that there is more air space above 
the heads of the stock and helps keep the stock cool in 
transit. 

A special upper-deck construction made it possible 
to get a maximum head-room of 4 ft. 15@ in. in the 
lower deck, and still maintain the American Railway 
Association recommended distance of 4 ft. 6% in. be- 
tween the tops of the two decks. The thickness of the 
upper deck with its supports is 43% in., where most cars 
use from 6% in. to 634 in. The upper deck has a clear 
height of 5 ft. 6% in., the most ever obtained in a 
double-deck stock car. This gives ample space above 
sheep or hogs in the upper deck to allow heat from the 
roof to be carried away. 

The doorway vertical opening is 4 ft. 134 in. for the 
lower deck and 5 ft. 11% @ in. for the upper deck. 
These ample door openings are of advantage in loading 
stock. Illustrations of both the lower and upper decks 
are shown. 


Air Space and Side Slat Arrangement 


The slat arrangement was given careful study with 
a view of providing best possible protection to stock in 
transit. The bottom slat is 10 in. high to comply with 
Canadian law. The other slats are 5% in. wide. All 
slats are rounded on the edges; bolts are round head, 
countersunk flush with the slats, and steel is covered 


Wabash double-deck stock car recently converted from an automobile car at Decatur shops 
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View of the lower deck with slightly over 4 ft. head-room 
under the cross Z-bars which support the upper deck 


to protect stock from injury. For the double-deck car, 
the first space is only 3 in. to keep stock from getting 
their feet through it. The next space is 4 in., followed 
by 6 in., 5% in. and 3 in. for the lower deck, and 5 in., 
5% in. and 5% in. for the upper deck. These spacings 
give 21% in. of air space for the lower deck and 233% 
in. for the upper, as compared with 9 in. to 15 in. for 
most stock cars. The wide spaces between the upper 
slats provide ample space for flushing hogs in hot 
weather, whereas spaces of 2 in. to 3% in. restrict the 
flushing operation, and a lot of the water does not get 
into the car. The illustration shows these slat widths 
and spacings for the double-deck cars. 

The slats for the single-deck cars are the same width 
as the double-deck cars, a 10-in. bottom and the others 
51⁄4 in. wide. The first air spaces are 21⁄4 in. wide, the 
next five are 31⁄4 in., and the remaining three are 4 in. 
wide, giving a total air space width of 391% in., as com- 
pared with 25 in. for the A. R. A. and most cars now 
in service. 

The double-deck cars have steel-bound doors for each 
deck. Camel Company No. 30 and No. 50 fixtures are 
used, the top door being hung on large rollers at the top 
and the bottom door being the bottom-roller type. Both 
doors can be opened or closed with ease. The door for 
the single-deck car is the top-roller type with Camel 
No. 30 fixtures. A 10-in. board fits across the bottom 


of each doorway and is held to the car by short chains. 
This is required by Canadian laws. It serves to prevent 


View showing the upper deck construction with 5 ft. 
614 in. head room 
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stock from getting their feet between the door and edges 


` of the floor and also keeps bedding from pressing against 


the doors, making them hard to move. 

The trucks have cast-steel bolsters, roller side bearings 
and cast-steel side frames. A special feature is the use 
of the Cardwell friction truck spring, one of which is 
used for each nest of springs. Experience with this 
snubbing device on other cars has shown that it very 
materially reduces the vertical movement of the car at 
critical speeds, and it is expected that it will reduce claims 
for damage to stock in transit. The Interlox brake- 
beam safety support and the Unit bottom-rod_ safety 
loop were used. 

Rigidity and resistance to weaving are secured through 
the heavy fish-belly steel underframe, steel superstruc- 
ture, corrugated steel ends and radial steel roofs. The 
floors are of tongue and grooved material with round 
head countersunk bolts. Interlox floor clips were used, 
and Real flushhead bolts with Speed lock nuts were used 
for the floor and slats. One point of interest is the use 
of aluminum paint on the steel roof, the well-known 
properties of this paint of reflecting instead of absorbing 
heat being made use of to reduce the overheating of 
stock in the upper deck in summer. 


Mechanieal Department and 
Loss and Damage to Freight 
(Continued from page 425) 


make claims for damage which we are reasonably sure 
could not have occurred. Take refrigerator cars, for 
instance. Frequently the insulation at the bottom of 
the doors is torn off and anyone inside the car, with 
the door closed, can see light through the bottom of the 
door. Obviously such openings are not large enough to 
affect the temperature of the car, and yet some shippers 
take quite the opposite point of view. Incidentally, why 
do we stick to the swinging door on refrigerator cars? 
Cannot the mechanical department devise a sliding door 
which can be made equally as tight and effective, and 
at the same time not cause difficulty at loading plat- 
forms?” 

“Apparently shippers are sometimes hard to please,” 
I suggested. 

“They surely are,” replied the Expert. “But it is 
our job to give good service and to avoid irritating 
them. Box car door hasps, for instance, may appear 
to be a very insignificant item. The fact is that many 
of these hasps are not strong enough to withstand the 
stresses to which they are subjected and are broken off. 
This may result in pilferage, but actually there is little 
loss or damage to freight. The difficulty is in having 
repairs promptly made, and such delays may disappoint 
or irritate the shipper. 

“Don’t misunderstand me,” said the Loss and Dam- 
age Expert at the close of our interview. “We have 
received splendid co-operation from the mechanical de- 
partment. The difficulties I have mentioned are some 
of the things that are most noticeable in the reports 
that we receive. Some of them may not actually cause 
a great deal of damage and loss, but they do cause irri- 
tation and annoyance. If we can free ourselves of 
them it will at least remove some of the alibis that we 
now have to contend with. We must admit also, how- 
ever, in the last analysis, that many of these defects do 
cause a considerable amount of damage, which results 
in leakage in the railroad treasury and may also in some 
instances be a large factor in causing shippers to use 
other types of carriers.” 
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Thermolizing Speeds 
Pulverized-Coal Combustion 


S the result of overheating the dryer when con- 

ducting some experiments in drying and pulver- 
izing coal, Charles M. Buck discovered that coal heated 
to about 400 deg. F. undergoes a transformation of 
physical and chemical characteristics which materially 
improves its pulverizability; greatly reduces, if not en- 
tirely eliminates, both its flammability and its tendency 
to spontaneous combustion ; completely removes its ten- 
dency to cake in storage, and causes it to burn with 
greater intensity when raised to ignition temperature. 
On the basis of this accidental discovery the process of 
heating-treating crushed coal before pulverizing known 
as Thermolizing has been developed by the Thermolized 
Coal Corporation, 120 Oxford Place, Plainfield, N. J. 


The Thermolizing Process 


The character of the physical operation involved in 
Thermolizing is essentially the same as that involved in 
drying coal prior to its pulverization. The coal is first 
crushed and then fed into a rotary oven. During its 
passage through the oven it is brought up to a tem- 
perature of about 400 to 450 deg. F. The exact value 
of this temperature varies somewhat, depending on the 
analysis of the coal. 

This heating process first evaporates the moisture in 
the coal and then raises its temperature through the 
endothermic range within which a quantity of heat is 
absorbed by the coal without a corresponding tempera- 
ture increase. During this operation a considerable per- 
centage of the methane in the occluded gases is driven 
off. 

The Thermolizing oven and its operation differ from 
that of the corresponding drying oven in two respects. 
First, it is maintained at a temperature of from 750 deg. 
F. to 1,000 deg. F. in order that the coal may be heated 
through the normally time-consuming endothermic range 


up to 400 to 450 deg. F. in from 12 to 15 min. The 
Change in Analysis of Occluded Gases 
Effected by Thermolizing 
Raw Thermolized 
Vol. gas evolved per gram (60 mesh coal) c.c. 1.25 25 
COs per ‘cent in Gases cde swe aase vewcwes 0.0 0.7 
Ce PEE ACERS 5 oF i6S Carrs ae ned ModE Ra ee nee 0.6 0.8 
CO. per CONE 5, 0:4:4.a 0:61. s:si0'e.atecmscgre's, sale aut eetrstorge 1.8 0.6 
CHi per Cents: tases SAD deere 20% oe eunars 27.6 8.7 
Ni, DEF CERE iA bis 5ela tarda sina Sears Bae OREO 70.0 89.2 


other is the passage of the neutral waste gases from the 
furnace through the oven where they pick up the me- 
thane from the occluded gases and replace it with an 
approximately equal volume of nitrogen. 

During the heating process the crushed coal has un- 
dergone a physical change which is indicated by an ex- 
pansion in volume of approximately 10 per cent. That 
this change is molecular rather than merely mechanical 
is indicated by the fact that after pulverization the coal 
still retains this increase in volume when compared with 
pulverized raw coal of the same original analysis. The 
structure of the Thermolized crushed coal is more fri- 
able than that of the raw coal and the time required for 
pulverizing to 60-200 mesh is reduced by one third. 

The non-flammable characteristic of the Thermolized 
pulverized coal is apparently accounted for by the change 
in the analysis of the occluded gases. The table shows 
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A process of heat treatment 
before pulverizing eliminates 
flammability and tendency to- 
ward spontaneous combustion, 
increases volume and causes 
short-flame combustion 


that for one sample the methane was reduced from 27.6 
per cent of the occluded gases in the raw coal to 8.7 
per cent in the Thermolized coal with an increase in 
nitrogen corresponding approximately to the decrease 
in methane. It is believed to be the presence of methane 
in flammable quantities in the occluded gases which 
leads to the flame propagation that gives pulverized 
bituminous coal its dangerous explosive properties. The 
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The rear end of the laboratory boiler—The blower and 
fuel-metering equipment, at the left, is connected 
to the fire-box by a rectangular conduit 
which passes under the mud ring 


percentage of methane remaining in the occluded gases 
following the Thermolizing process is well below the 
limit of one part to six parts of nitrogen by volume 
necessary for flame propagation. 


How Thermolized Coal Is Fired 


Because of its non-flammable quality it is possible to 
introduce the entire volume of air required for the com- 
bustion of Thermolized coal into the furnace mixed with 
the fuel. Fired in this way Thermolized coal has been 
burned at a rate of 25 lb. per hr. per cu. ft. of furnace 
volume. This compares with a rate of 2 lb. per hr. 
per cu. ft. of furnace volume in the case of raw pul- 
verized coal in stationary boiler installations. 

The coal burns with a short, intensely hot flame free 
from smoke. Based on the proportion of the furnace 
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volume actually filled with flame when coal was being 
burned at the rate of 25 Ib. per hr. per cu. ft. of fur- 
nace volume, the rate of combustion within the com- 
bustion zone has been carefully calculated as being 100 
Ib. per hr. per cu. ft. The rate of combustion of the 
fuel per unit of furnace volume, therefore, depends 
upon the extent to which the combustion zone can be 
made to fill the furnace volume. 

The laboratory in which the Thermolizing process has 
been developed is equipped with a small locomotive-type 
boiler, the dimensions of which are shown in the table. 


Dimensions of the Laboratory Boiler 
Diameter of shell........ 2.0... cece tenes 
Number and diameter of tubes..................... 2005 
Length of tubes 
Firebox: 
Length inside at mud ring 
Width inside at mud ring 
Height at center of crown 
Net volume seoti ioci uaes Che onsale pba eae 


This is equipped with a slag pan and a combined 
blower and coal-feeding device which delivers a coal 
and air mixture the proportions of which can be main- 
tained constant, irrespective of the rate at which the 
fuel is being fed to the firebox. This is delivered into 
the firebox through a rectangular opening 18 in. wide 
by 13⁄4 in. high under the rear of the mud ring. A 
fire-brick arch protects the lower part of the tube sheet 
and is carried back into the firebox at the top as in an 
oil-burning firebox. 

With complete control of the air-fuel mixture an 
unusually high combustion efficiency can be attained. 
The CO% in the furnace gases seldom drops below 14 
per cent and has been consistently maintained between 
15 and 16 per cent, with occasional readings as high 
as 17 and 18 per cent. Orsat readings indicate no CO 
and the oxygen readings indicate from 20 to 30 per 
cent excess air. Optical pyrometer observations indicate 
flame temperatures of around 2,900 deg. F. The coal 
is easily ignited in a cold furnace by a small wood fire. 

During the firing-up period before steam from the 
boiler was available for stack draft, the open firebox 
door has been observed to permit the pulverized coal to 
be blown out into the laboratory, a condition which 
would have been dangerous with raw pulverized coal. 
The flame never reached beyond the firebox door. 

Coals of a wide range of chemical composition and 
physical characteristics have been burned in the lab- 
oratory furnace. In no case has there been any ten- 
dency toward the accumulation of slag on the tube sheet 
or other firebox surfaces. The small pendants of ash 
which adhere to crown-bolt heads and other projections 
on the firebox sheets never grow beyond a limited maxi- 
mum size and crumble at a touch. 


Effects of the Process on the Coal 


Exact knowledge is not yet available to account for all 
of the results produced by the Thermolizing process. 
Investigations which have been made in the study of 
the distillation processes have definitely established the 
fact that when coal is heated a quantity of heat is ab- 
sorbed without a continuing proportionate rise in tem- 
perature somewhere within a temperature range ter- 
minating at from 400 to 450 deg. F. The characteristics 
of the temperature lag depend on the rate at which heat 
is applied. S. W. Parr of the University of Illinois in 
discussing this phenomenon in a paper on Low Tem- 
perature Carburizing of Coal* said: “The resultant heat 
effect of these reactions over this range of tempera- 
ture is endothermic and is substantially the same as the 
absorption of heat that occurs below 100 deg. C. (212 


~~ * Presented before the second International Congress on Bituminous 
Coal, Pittsburgh, Pa., November 19-24, 1928. 
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deg. F.) in the vaporization of the free water content 
of the coal.” 

Apparently the change in the molecular structure of 
the coal indicated by its increase in volume and other 
as yet undetermined chemical changes account for the 
absorption of this latent heat. When raw coal is burned 
this same process of heat absorption must take place 
within the furnace. The fact that this time-consuming 
process is completed before Thermolized fuel is intro- 
duced into the furnace apparently accounts for the rapid 
ignition and intense combustion. Since whatever re- 
actions may be caused by heat up to 400 to 450 deg. F. 
have taken place within the Thermolizing oven, the 
coal is afterwards apparently entirely stable at any tem- 
peratures below this point—a condition which may ac- 
count for the apparent absence of any tendency toward 
spontaneous combustion. 


Thermolized Coal as a Locomotive Fuel 


Because of its short flame which, in the locomotive type 
firebox installed in the laboratory, has apparently pre- 
vented the accumulation of honeycomb on the tube 
sheet, Thermolized coal promises to overcome one of 
the greatest inherent difficulties of burning pulverized 
fuel in a locomotive firebox. The amount of Ther- 
molized coal which can be burned per cubic foot of lo- 
comotive firebox volume apparently depends upon the 
maximum percentage of firebox volume which can be 
utilized in active combustion, without causing moulten 
ash to impinge on the tube sheet and within which the 
firebox temperatures will not exceed the melting tem- 
perature of the refractory arch. 

In the laboratory installation fuel is delivered to the 
firebox over only 60 per cent of its width. It is prob- 
able that this could be considerably increased, thus in- 
creasing the combustion rate per unit of volume without 
bringing the flame appreciably closer to the tube sheet 
than is at present the case when it seldom extends be- 
yond the tip of the arch. The non-flammable quality 
of the fuel and its freedom from spontaneous heating 
and caking in storage considerably simplify the prob- 
lems of preparation, storage and distribution as com- 
pared with those which have been encountered with raw 
pulverized coal for locomotive service. 

Studies of the cost of the Thermolizing process in- 
dicate that the Thermolized pulverized fuel can be pre- 
pared for an amount no greater than that required for 
the complete preparation of raw pulverized coal. More 
heat is required for Thermolizing than for the cus- 
tomary drying process, but this is at least offset by the 
effect of the greater friability of the Thermolized 
crushed coal, which reduces the time and cost of the 
pulverizing process by as much as one third. 


GAS-ELECTRIC RAIL CARS, fore-runners of the high-speed. 
streamlined trains now under construction for the Union Pacific 
and the Burlington, are not as new as many people think. The 
first gas-electric rail car made its initial run on the Delaware & 
Hudson between Schenectady, N. Y., and Saratoga, on February 
3. 1906. This pioneer looked like a standard combination baggage 
and passenger coach, but what appeared to be the baggage com- 
partment actually contained a gasoline engine direct-connected 
to a dynamo, with cables leading to the motors which powered 
each truck individually. The water-cooled gasoline engine de- 
veloped 160 hp. No attempt was made, on the 44-mile trial run, 
to determine the car’s maximum speed, which was variously esti- 
mated up to 75 m.p.h. The purpose was to ascertain whether or 
not the gas-electric car could maintain the regular passenger- 
train schedule between Schenectady and Saratoga—a maximum 
speed of approximately 45 m.p.h. The schedule was maintained 
without difficulty, although the car probably did not exceed 50 
m.p.h. at any time. 
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EDITORIALS 


Are You on 
Our Mailing List? 


Are you receiving the Railway Mechanical Engineer in- 
dex regularly each year? To make the material pub- 
lished in each issue of permanent value, you need this 
printed record. The 1933 index will soon be ready for 
our subscribers. Send us your name and address if you 
are not already on our mailing list through the receipt 
of last year’s copy. You.will then receive the index 
for 1933 and succeeding years without further attention. 


A Stiteh in Time 


“A stitch in time saves nine”, runs the old adage, and it 
is just as true today as when it was first uttered. Never 
was its significance more apparent in the equipment 
maintenance field than when efforts were first made to 
lengthen locomotive runs and improve the utilization of 
locomotives and rolling stock. Indeed, the’ lesson was 
so well learned on most railroads that it seemed that it 
would never be forgotten. The long hard fight of these 
past few years, however, seems to have dulled the sensi- 
bilities in this respect, at least, on some roads, and the 
pressure to chisel down maintenance costs has proved too 
great. Presumably as difficulties have multiplied, small 
and seemingly insignificant concessions have been made 
here and there in the hope that business conditions would 
improve before the damage became noticeable, or had 
gotten out of hand. Now some of the power which had 
been maintained over the years in prime condition with 
gratifying results, is beginning to show signs of dis- 
tress; the small things which have been slighted have 
gradually accumulated until in the aggregate they are as- 
suming alarming proportions. 

Mechanical department officers must exercise real 
courage and determination—as well as diplomacy—in 
bringing this situation to the attention of the higher ex- 
ecutive officers and insisting that the budgets be en- 
larged, particularly for engine-terminal operations, to 
make the necessary repairs before the problem becomes 
further involved and complicated. Certainly neglect in 
this respect will measurably detract from efficient and 
economic operation, if it has not already done so. 


The Problem of 
Noise in Cars 


Now that air conditioning has made such rapid strides 
in providing greater comfort for passengers in railway 
cars, the problem of the elimination of noise and vibra- 
tion should be one to attract the efforts of railway engi- 
neers. Tests have already been conducted on experi- 
mental noise- and vibration-proof trucks for street 
railway cars in which noise measurements made with 
conventional type trucks indicate a noise level equal to 
that to be found in the average manufacturing plant. 
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Subsequent experiments conducted with vibration-proof 
trucks made it possible to reduce the noise level to the 
equivalent of that of a quiet residential district. A great 
deal has been accomplished by the use of rubber pads 
in trucks and rubber inserts in wheels and actual tests 
have indicated that very little flexibility of movement 
in the rubber is required to eliminate most of the noise 
and vibration. 

The possibility of the adoption of a truck of the type 
of some on which experiments have been conducted 
brings up the problem of braking, and it is quite possible 
that a fundamental change in braking practice will be re- 
quired. The present shoe type of brake cannot be used 
on rubber insert wheels because of the fact that the 
transmission of heat to the wheel rim would have de- 
structive effects upon the rubber and, because of this, 
drum type brakes must necessarily be used. In the case 
of the newer types of light-weight high-speed cars and 
even heavy rail motor cars with gas-electric or Diesel- 
electric drive there is the further possibility of incor- 
porating dynamic braking which can be made effective 
down to speeds of four or five miles an hour, after which 
drum type brakes must be used to stop the car. Dynamic 
braking offers possibilities in effecting smoothness in 
slowing down cars or trains of this type from high 
speeds, and the added cost of this type of braking would 
probably be justified in the economies effected as a 
result of reduced brake wear. 

The combined effects of experiments with the use of 
rubber and the possibilities of modern developments in 
braking systems should go a long way toward smoother 
and quieter operation of modern light-weight equipment. 


Progressive Locomotive 
Repair Systems 


The term “progressive” when associated with manufac- 
turing or repair operations has always been looked upon 
as something moving in a straight line toward comple- 
tion. The mass production of automobiles was probably 
the first outstanding example of straight-line manufac- 
turing methods and when the railroads took up the idea 
it was in the car department after having seen what the 
car builders were able to accomplish by the use of such 
a system. The rapid advancement that has been made in 
car repair methods can be attributed almost entirely to 
the adoption of the straight-line or “progressive” or 
“spot” system of repairs. It was not unreasonable to 
expect, then, that if this idea were successful in one field 
of railroad repair work it might offer similar advantages 
in other fields so that eventually it found its way into 
the locomotive department. Still with the “straight- 
line” idea in mind it was conceded that this system might 
be adapted to the longitudinal shop where things have 
to move in a straight line but that its application would 
probably be limited to that type of shop. Within the 
past year, however, we have witnessed the introduction 
of the progressive system into the transverse shop and 
the indications are that it offers possibilities that may 
have a far-reaching influence on the methods used in 
repairing locomotives. Many shop supervisors may ask 
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why such a system should be tried at all and the only 
answer to such a question is that it is an effort to pro- 
mote economy and efficiency by simplifying the problem 
of handling materials and parts in the shop together 
with the advantages to be gained by the greater degree 
of specialization which seems possible by locating men, 
material and tools at fixed positions, bringing the work 
to those positions rather than the present system of 
moving men and facilities to the work. 

In order to obtain the maximum advantage of such a 
system in the transverse shop crane service and material 
handling facilities are of paramount importance and the 
study that must necessarily be made of these two phases 
of shop operation may show the way to economies that 
have heretofore not been visible. There is also the 
probability that, in order to function most effectively, 
a relocation of many of the machine tools in the shop 
would be highly desirable. Such being the case a thor- 
ough analysis of the machine tool requirements of a 
shop would undoubtedly bring to light many tools, al- 
ready obsolete, that could profitably be replaced. 

In any event this experiment in shop operation is one 
that should be watched closely. 


HowjNew Is 
Air};Conditioning? 


The popular impression is that air conditioning is some- 
thing new, but evidence that there is nothing new under 
the sun is to be found in an item entitled “Cooling and 
Ventilation of Railway Carriages,” which was published 
in Popular Science Monthly in June, 1872. The story, 
which has been brought to our attention by an unidenti- 
fied correspondent, reads as follows: 

“An ingenious contrivance for excluding dust and 
cooling the air of railway carriages in hot countries is 
described in a late number of Engineering. It consists 
of an arrangement attached to the underside of the car- 
riage into which air is admitted and made to pass be- 
tween layers of material that are kept constantly wet 
by a supply of water from above, and that present a 
large evaporating surface. By this means all dust is 
arrested in the chamber and the air is cooled before it 
enters the interior of the carriage. The windows of 
the car are so arranged that thorough ventilation is se- 
cured and the accumulation of moisture prevented. The 
appliance is now in use on several railways in India and 
is found to be of great value. The average reduction 
of temperature secured by it is about 15 deg. F., with 
an evaporation of six gallons of water per hour. With 
a larger amount of water it is said that a reduction of 
30 deg. may be readily obtained.” ; 

Regardless of whether or not air conditioning is 
new, it is credited with doing more than any other one 
factor to bring back passenger traffic on a number of 
roads. Multiple-section trains are necessary in some 
instances where modern air-conditioned equipment is 
available. One large carrier which operates several 
completely air-conditioned trains reports an increase of 
25 per cent in passenger revenue on these trains during 
a twelve-months period when other trains were show- 
ing a decrease of 25 to 30 per cent. 

Several roads have already completed, or are now car- 
rying on, conversion programs whereby more or less 
out-of-date cars are being thoroughly overhauled and 
provided with modern air-conditioning equipment. This 
work has the double advantage of bringing employment 
to shop forces and getting equipment in shape so that 
the roads can go after next year’s passenger business 
aggressively. 
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Adapt Steam Power 
To New Requirements 


The renewed interest of railroad men and railway sup- 
ply manufacturers in light-weight high-speed passenger 
equipment may be opening the way for the introduction 
of a new type of steam locomotive, designed to meet 
these new requirements and yet consist largely of de- 
tailed parts already thoroughly tested and proven. Up 
to the present time, locomotive development in this coun- 
try has, to a great extent, proceeded along the lines of 
increasingly heavy power to handle heavy freight and 
passenger equipment in long trains. By utilizing modern 
engineering knowledge and high-strength low-weight 
materials now available it is apparently practical to give 
the railroad passenger equal safety with far greater com- 
fort than heretofore, and, at the same time, substantially 
reduce the dead weight of present heavy coaches, sleepers 
and other passenger-train cars. This lighter equipment 
may well make possible the revival of the light-weight, 
high-speed steam passenger locomotive, which passed out 
of main-line service with the advent of modern heavy 
steel construction. 

While this suggested passenger locomotive may com- 
prise basically a revival of a former type made obsolete 
by excessively heavy trains, it must be a new and mod- 
ern piece of highly-efficient motive power in every re- 
spect. New materials make possible a new design of 
boiler, frame and machinery to eliminate needless weight, 
and vet maintain the necessary factor of safety. New 
capacity and efficiency-increasing devices which are such 
important factors in the large modern steam locomotive 
will do their share in contributing to maximum economy 
in the proposed unit. 

Although designed to haul a limited number of light- 
weight coaches or sleepers in the same type of service 
as the latest internal-combustion articulated trains now 
under construction, this locomotive will provide a much 
more flexible power unit, making it practical to vary 
the number of cars in the train in accordance with op- 
erating and traffic requirements. The train can be stream- 
lined and made highly attractive to passengers from a 
comfort standpoint and also from a rate standpoint, 
since the relatively small investment in equipment and 
the use of an efficient modern power unit will make for 
economical operation. 

Most of the development work on details of a light. 
high-speed locomotive has been done in the course ot 
evolving the present type of power. The new design 
would simply be a scaling down of power requirements 
to meet the reduced needs for light-weight passenger 
equipment, and the utilization of proven means for rais- 
ing the efficiency. The demonstrated reliability of mod- 
ern heavy steam power should even be exceeded in the 
proposed design because of the less severe stresses with 
smaller, lighter parts. 

For the new locomotive, high-tensile-strength, nickel- 
steel boiler plate will be available to reduce weight, also 
alloy steel castings, special steels, bronze bearing metals. 
strong aluminum alloys, etc., which will not only reduce 
the weight but give increased service. A few locomo- 
tives have been in operation for several years with 
aluminum main and side rods, which reduce the weight 
of reciprocating parts and facilitate better counterbal- 
ancing to minimize the destructive dynamic augment 
which is a speed limiting factor with heavy power. 

Improved new materials and design should be em- 
ployed wherever feasible. It is possible that welded 
tubular construction, patterned after airplane develop- 
ment could be worked out to advantage, especially to 
displace heavy cast brackets for attaching accessories. 
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These accessories would all be smaller and lighter, in 
keeping with the main idea of a smooth-running, high- 
speed locomotive for light-weight passenger service. 
Such important accessories as superheaters, feedwater 
heaters, thermic syphons, etc., would all be utilized to 
the fullest extent practicable to give boiler capacity 
within compact limits. Roller bearings may contribute 
to long runs at high speed, with low maintenance. 

Constructed for high speed runs, full advantage must 
be taken of previous wind tunnel tests on streamlining. 
While this locomotive and its train will fit together into 
a streamlined unit, the train will be made up of a loco- 
motive and cars having all the flexibility for traffic vari- 
ations provided by the present standard equipment. In 
streamlining the locomotive, a new type of front end 
may enable the smokebox to be adapted more readily to 
streamline form and, at the same time, improve the draft 
possibilities and save the excess weight of a dummy 
streamline cowling over the orthodox smokebox. As all 
cars must be air-conditioned, smoke should not be a 
problem in so far as the passengers are concerned. The 
front-end arrangement, however, can also be designed 
to serve quite effectively as a cinder collector, if de- 
sired. 

The streamlined aluminum and stainless steel passen- 
ger units, which are being produced by Pullman and 
Budd are arousing tremendous interest with the travel- 
ing public. These new types of car construction should 
he encouraged to produce the needed light-weight equip- 
ment which, with maximum comfort features and low 
rates, should revive a great deal of railroad passenger 
traffic. Up to the present time, however, the internal- 
combustion power plant available to operate these trains 
is rather definitely limited in capacity and it is much to 
be questioned if the possibilities of flexible, reliable, eco- 
nomical and thoroughly-tested steam power have yet 
been exhausted for this type of service. 


Is There One Best Way 
To Do a}Job? 


One of the striking things about railroad repair work 
that is especially noticeable to those who are fortunate 
enough to be able to visit shops in different parts of 
the country is the fact that there is such a variety of 
methods and facilities for doing the same job in differ- 
ent shops. Even on small operations, such as removing 
a bushing for replacement, it was found that one shop 
had a rather elaborate device for cutting out a certain 
bushing in a pump and it required about 20 minutes to 
do the job. Further inquiry in another shop turned up 
another device that did the job in 12 minutes and by fol- 
lowing the same line of investigation still further a shop 
was eventually found that had been removing the same 
bushing for several years in less than 60 seconds. Why 
is it that such a variation should exist on a job that is 
done in practically every railroad repair shop in the 
country almost every working day? 

To any one who is privileged to visit automobile and 
auto parts manufacturing plants it will be noticed that 
there is a great similarity in the methods used for indi- 
vidual jobs and competition demands that the most rapid 
and least expensive method be adopted. There is one 
reason for the similarity of methods in automotive work 
and that is that the production engineers and many of 
the plant supervisors spend a great part of their time out 
in the field looking for new ideas. Strange as it may 
seem we know of one shop engineer in a large truck 
manufacturing plant that makes it a practice to visit 
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railroad shops several times in the course of a year and 
he admits that he gets plenty of ideas. 

The way to find the “one best way” to do a job is to 
make sure that there is a constant flow of ideas coming 
your way and this is best accomplished by getting out 
and looking over the other fellow’s methods at regular 
intervals. In recent years when mechanical department 
supervisors were able to meet during thé annual con- 
ventions of the associations it was possible to keep in 
fairly close touch with the methods being used in other 
shops but today it is necessary that individuals take it 
upon themselves to keep up to date. Money spent in 
regular inspection trips is well invested. 


NEW BOOKS 


VOCATIONAL GUIDANCE IN ENGINEERING Lines. Published by 
The Mack Printing Company, Easton, Pa. 521 pages, 6 in. 
by 9 in. Bound in green cloth. 

The main object of this book is to obtain, for the 
technical institutions of the United States of America, 
students of the best possible type and to exclude there- 
from, by frank discouragement, most of the usual unfit 
applicants for admission. It aims to produce a complete 
exposition of the subject of vocational guidance in en- 
gineering—at least to the extent of covering all the 
ground necessary to effect the purpose of its initiator 
and sponsor, the American Association of Engineers, 
who several years ago appointed a Committee on Voca- 
tional Guidance in Engineering Lines to search for wavs 
directly to enlighten men aspiring to be engineers. The 
committee, under the chairmanship of Dr. J. A. L. 
Waddell, has thus compiled this book, each chapter of 
which has been contributed by a man pre-eminent in his 
line of engineering. Each describes both the general an¢ 
special requirements for his individual branch of the 
profession, outlining the nature of such work and point- 
ing out the compensation to be expected. The chapters 
are simple and direct and free from highly technical or 
elaborate literary features. 


APPRENTICESHIP. By Stewart Scrimshaw, Ph.D., professor of 
economics and industrial relations, Marquette University. 
Published by the McGraw-Hill Book Company, New York. 
274 pages, cloth bound. Price, $2.50. 


This is a textbook on apprenticeship and co-operative 
part-time education. It attempts to review the meaning 
of apprenticeship in its relation to modern industry; 
to present its status with reference to labor; to 
show its relation to the employer; to reveal its in- 
evitable affinity with formal education, and to show 
its relation to the functions of the state itself. This 
study, which was originally undertaken at the suggestion 
of Dr. Selig Perlman, professor of economics at the 
University of Wisconsin, who pointed out the need for 
a treatise on the philosophy of apprentice relations, also 
covers the new manifestation of apprenticeship in the 
form of co-operative training. It reveals the fundamen- 
tal philosophy upon which apprenticeship development 
must preceed and presents some problems of state ad- 
ministrative experience which have been encountered in 
Wisconsin where Dr. Scrimshaw was at one time State 
Supervisor of Apprenticeship. Suggestive questions and 
exercises, designed to challenge the interest of the reader 
in the basic considerations of the contents, are found at 
the conclusion of each of the fourteen chapters. The 
appendices contain material cf value to those interested 
in studying state systems. 
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THE READER'S PAGE 


Reader Considers 
Device Unsafe 


To THE EDITOR: 


On page 409 of the November Railway Mechanical 
Engineer is a drawing and description of a device for 
pressing in valve chamber bushings which I consider 
unsafe and impractical because the thrust of the jack 
used to develop the necessary pressure is transmitted 
as a straight pull to four valve head studs. These studs 
are only one inch in diameter, and on some of the older 
engines only 7% in. in diameter. The cylinder material 
in many cases is cast iron, and the studs are screwed 
about an inch deep into the cylinder casting. The 
threads in the casting are weaker than the tensile strength 
of the studs, and a mechanic tightening the nuts on 
these studs with an ordinary bar and barrel wrench 
sometimes strips the threads. While it might be pos- 
sible to fit a bushing two or three thousandths larger 
than the chamber and force it in place with this device, 
it would be dangerous to use with a tight bushing. If 
my calculations are correct, the studs would fail before 
the capacity of the jack was reached. Some large back 
shops have a hydraulic machine for pressing in these 
bushings with proportions that suggest a wheel press. 
A press of this kind should have a large factor of safety. 

READER. 


Team Work with 
The Supply Department 


To THE Eprror: 


I was very much interested in the article “Team Work 
With the Supply Department,” in the November issue 
of the Railway Mechanical Engineer, primarily because 
of the fact that it is exactly what we have done on the 
North Western Line for the past two years with ex- 
tremely satisfactory results. 

We even go farther than is indicated was done by the 
store department officer in the case referred to. Our 
plan was to place the “stock” responsibility, first with 
the local store department representative, whether he was 
a stockman or a storekeeper, and with the local car de- 
partment foreman. Any lack of material, or any case 
of surplus material, was placed upon them both as a 
matter of responsibility. The next grouping was with 
the district storekeeper and the district foreman of the 
car department. Their responsibility covered the joint 
territory and they were expected to shift material, if 
necessary, from point to point under their jurisdiction, 
with the thought-in mind of eliminating purchases and 
equalizing stock conditions as far as they could. 

The next step was then the master car builders’ ter- 
ritory with the comparative officer of the store depart- 
ment. They handled the situation for their territory the 
same as the subordinate officers did. Finally the co- 
operative action was continued to the general storekeeper 
and this office. 

We were very much pleased with the final results in 
minimizing stock and in practically eliminating com- 
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plaints of shortage of material, as well as reports of 
over-stocking. 
W. E. DUNHAM, 
Supt. Car Dept., Chicago & North Western. 


Machine 
Obsolescence 


To THE EDITOR: 


Considerable emphasis has been placed on centralization 
of repairs, installation of modern material-handling fa- 
cilities, and replacement of obsolete tools, all for the pur- 
pose of reducing the cost of equipment maintenance. In 
past years some attention has been given the first two of 
these items, but it seems to me that the latter one has 
been dismissed with but casual consideration. 

I wonder whether or not the word “obsolescence” is 
clearly defined in the minds of the men who should know 
what it means and also if they would recognize an obso- 
lete machine if they saw one. 

I was once employed in a shop where all side rod 
pins were made on three small lathes, all of which were 
in excellent mechanical condition despite their age. Yet, 
by all standards of modern machine-shop practice they 
were hopelessly obsolete and should have been replaced. 

Obsolescence, therefore, is not so easily defined unless 
the factors entering into it are considered. What makes 
a machine tool obsolete? It is generally conceded that 
there are two reasons: First, the mechanical condition 
of the tool, and, second, the design of one machine to 
replace another to better advantage. 

When a machine is mechanically unfit to produce a 
given amount of work, most mechanical supervisors are 
capable of discovering the fact and are quick to demand 
its replacement. This constitutes the average shop-man’s 
idea of obsolescence. 

Another reason for obsolescence—the design of one 
machine to replace another to better advantage—is not 
given the consideration it deserves and, therefore, to 
most mechanical supervisors, the word from this point of 
view has no meaning whatever. 

The modern machine is designed for feeds and speeds 
which were unheard of five or ten years ago and to take 
full advantage of present-day high-speed cutting tools. 
Certain jobs are, admittedly, inherently too weak to with- 
stand heavy feeds and speeds, but that is no reason why 
a study of those jobs cannot be made with the objective 
of decreasing unit time rather than seeking economies 
by increasing the output of present equipment. 

A new machine should pay for itself from savings 
made by the new tool itself. The idea that traffic revenue 
will have to increase before maintenance equipment can 
be purchased is exaggerated. If it costs good money to 
keep an old machine plugging along, get rid of it. The 
machine may not be obsolete in the opinion of the super- 
visor, but its obsolescence is beyond question in the light 
of present-day methods and developments. If a study of 
the machine and its productiveness proves the point of 
its obsolescence on the job, search for work that it will 
do more efficiently. Failing this, sell it. If you can’t sell 
it, scrap it. It is too expensive to have in the shop. 

K. J. Copy. 
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Katy Air-Conditions $ 
Four Additional Diners 


HE Missouri-Kansas-Texas is air-conditioning four 

dining cars, No. 430 to No. 433, inclusive, and 
when this program is completed, a fleet of seven air- 
conditioned dining cars will provide thoroughly up-to- 
date dining equipment for all through trains on this 
road from St. Louis, Mo., to San Antonio, Tex. 

The outer body, underframe and trucks of these cars 
were built by the American Car & Foundry Co., St. 
Charles, Mo., in 1921. The inside finish of mahogany 
was applied in the M-K-T. passenger-car shops at 
Sedalia, Mo. Two of the cars are now in the shop for 
conditioning and general repairs and are expected to be 
out of the shop early in December. 

These cars are now receiving heavy repairs, and 
steel roofs are being applied, replacing wood roofs. 


New steel roof constructed with the aid of modern 
welding equipment and pneumatic tools 


The new roof is welded instead of riveted, thus tending 
to eliminate the possibility of noises and leaks. Par- 
ticular attention is given to the application of sufficient 
insulation to both the upper and lower roof sheets and 
the upper deck side wall and side walls of the cars. 

The Safety-Carrier steam jet air-conditioning equip- 
ment, of six-ton capacity, is being installed in each of 
the four cars with the air-cooling unit located in the 
upper deck over the buffet. The refrigerator unit is 
located over the lockers at the dining end of the car. 

The seating capacity of the cars is reduced from 36 
to 30, in order to provide sufficient space for the equip- 
ment locker containing condenser water and cold-water 
pumps and motors, make-up water tank and switchboards. 
This locker is heavily insulated to eliminate any noise 
that the pumps may make, as well as the heat from the 
refrigeration unit overhead. 

Two air ducts, 8 in. deep by 18 in. wide, insulated 
with 1-in. cork, located one on each side of the car, 
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are installed’ in the upper deck and extend the full length 
of the dining room. 

Conditioned air is delivered from the cooling unit 
located above the buffet, through the two ducts in the 
upper deck. At short intervals, boots or outlet ducts 
lead from the main cold-air ducts on each side to the 
bottom of the lower deck. Suspended along the lower 
deck is a molding which acts as a diffuser plate and the 
cold air coming from the outlet boots strikes this plate 
and spreads horizontally to each side, thus eliminating 
all uncomfortable drafts. A large Uni-Flow grille is 
located in the ceiling of the buffet through which the air 
is returned to the cooling unit where it is cooled and 
recirculated. Moisture can be added or removed from 
the air as required to insure proper humidity. The 
cooling unit is piped for steam for use in cold weather 
and both the heating and cooling temperatures are auto- 
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Rebuilding operations on the Katy diners are performed 
under close supervision and constant checking 
with the revised blue-prints 


matically controlled with thermostats. Approximately 
25 per cent fresh air is drawn into the car through filters 
and mixed with the recirculated air. 

The car roof is reinforced at the hatch cover openings 
and the compartment in which the air-conditioning units 
are located is lined with steel to insure the elimination 
of hair or dirt from the insulation passing through the 
air-conditioning unit into the car. 

A 5-kw. body-hung generator supplies the electrical 
power of the air-conditioning system, and a 4-kw. body 
hung generator on the opposite end of the car supplies 
the power for the car lighting. One 1,000-amp. hr. 
battery is applied to supply power at low speeds or at 
intermediate stops. 

The cars are also being equipped withA.R.A.Type-E 
couplers, American Car & Foundry Co., centering device 
and coupler carrier. The interior of the car is finished 
in mahogany which will be painted with light colored 
lacquer and decorated by Marshall Field & Co. 
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Progressive Car Repairs 
At The Reading Shops* 


By H. S. Keppelmanjt 


ONDITIONS today present many problems which 

must be solved by the individual road for econom- 
ical operation. In the establishment of the progressive 
system of freight car repairs on the Reading we have 
found the most desirable and economical method. 

The car shops of the Reading, located at Reading, 
Pa., are, in a sense, ideally suited to this method of 
repairs. However, when built, the idea of this system 
of repairs was not in mind and, naturally, in the develop- 
ment of the system certain problems have presented 
themselves that had to be solved so as to obtain maxi- 
mum production at minimum cost. 

The car shop is a longitudinal steel and brick building 
880 ft. long, containing four bays, eight longitudinal 
tracks (two to each bay) connecting at both ends with 
yard tracks so that ingress or egress can be had at either 
end. All eight tracks are serviced with overhead cranes. 
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spots and to identify readily tools, trestles, scaffolding, 
etc., all of which are painted the color of the spot at 
which used. | 

To facilitate further the various operations material 
required at each spot is stored adjacent thereto. 

It will be noted that all spots in a unit are worked 
on a continuous track and all shifting from one spot to 
the other is done after the completion of the day’s work. 
This is taken care of by two Fordson tractors equipped 
for pushing by having bumpers built in front of them. 
The shifting, being done after the completion of tke 
day’s work, does not interfere with the operations and 
is done under the supervision of the track foreman, be- 
ing completed in about one hour’s time. Each track unit 
includes a laborer whose tour of duty starts two hours 
later than that of the remainder of the track force, thus 
overlapping two hours at the end of the day, which 
time is allotted to cleaning up and putting the shop in 
condition for the men to start the following morning. 
Material deliveries are also made during this period so 
as to have an adequate supply at each spot for the fol- 
lowing day’s work. 
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Shop arrangement and location of spots at the Reading car shops 


Practically all columns have outlets for air, oxygen, 
acetylene and numerous outlets for electric welding. 

This progressive system differs from the usual pro- 
gressive system of repairs in that the cars are moved 
but once daily, whereas under the ordinary progressive 
system movement from one operation to the next is 
made at intervals throughout the work day. 

Under this system the different operations are 
grouped in continuous succession from beginning to 
end, each group of operations being performed at des- 
ignated places known as “spots” where men are regular- 
ly employed. These spots are arranged in sequence— 
four cars constituting a spot—and each spot designated 
by letters and distinguishing colors as follows: 


—Red. Stripping car for repairs 
that are to be renewed or repaire 
Spot B—White. Repairing trucks, underframes, draft gear and attach- 
ments. 
Spot C—Blue. House cars. Repairing and fitting in place all framing 
above the underframe preparatory to the application of siding. 
Apply inside lining, floor and bevel strips. 

Steel cars. Fitting and lacing up all parts in place for riveters, 
including floors, cross-ridge sheets, side hopper, longitudinal 
hoods, doors, etc. 

Spot D—Green. House cars. Apply siding or side planks, facia, roof, 
running board, metal strips to bottom of car siding. 

Steel cars. Rivet up parts of the car above the underframe. 

Spot E—Yellow. Apply all safety appliances, hang and adjust doors, re- 
pair air-brake and hand-brake equipment. 

Spot F—Black. Final inspection of cars, test and adjust brakes, paint, 

stencil and ship cars. 


Designating the spots by colors is done not only to 
familiarize the men with the spots, but to segregate the 


= An abstract of a paper presented before the New York Railroad Club 
at a meeting held October 20, 1933. At the same meeting W. H. Morris. 
general storekeeper, Reading, described the methods of handling material 
at these shops. 

t Soy erintendent car department, Reading. 


Spot + by removing all defective parts 
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At the present time five of the eight tracks in the 
shop are utilized for repairing heavy-repair hopper cars, 
each producing four cars a day; one track for heavy- 
repair box cars—16 cars a day, and one track for light 
repairs or reconditioned box-cars—16 cars a day, and 
one track for loaded cars and other miscellaneous and 
running repairs. A total scheduled output of 20 heavy 


Burning rivets with the oxy-acetylene torch 
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hopper cars, 4 heavy box cars and 16 light box cars, or 
800 cars for each month of 20 working days. 

It should be observed that in establishing this system 
it was not only necessary to change over the entire shop 
operation but the entire personnel as well. This was 


accomplished in approximately four weeks’ time by tak- 
ing one track at a time and gradually increasing until 
the entire shop was reorganized. 

Under this system it is most economical to repair 
cars of the same class at one time so as not only to 
facilitate ordering and handling the material, but also 


The holes in the sheets are reamed before riveting 


to obtain greater efficiency by having the men work 
on the same class of equipmeni. The transportation de- 
partment is notified of the class of equipment to be re- 
paired. These cars are then assembled at outlying points 
(where they are stored awaiting repairs) and forwarded 
to Reading according to the scheduled output, keeping 


Cars are moved by means of a tractor 


two or three days’ supply on hand. Upon arrival at the 
shop the cars are placed on the various tracks in the 
receiving yard. 

Each morning the four cars adjacent to the shop on 
each track, constituting spot A are inspected, the cor- 
roded or decayed parts marked, and the stripping op- 
eration started. This is done by the oxy-acetylene burn- 
ing process, backing out the rivets and loosening the 
parts with air hammers. The old parts removed are 
loaded onto trailers and hauled to the shop by tractors, 
where they are loaded into a car, a truck-load at a time, 
by an overhead crane. This has a distinct advantage 
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over other methods, as parts removed for scrapping or 
repairs from four cars per track is a large item to be 
considered. At the same time this keeps the dirt out 
of the shop proper. Draft rigging and trucks are not 
touched in this spot, but are left until the cars reach 
spot B. 

When this system was first established part of the 
stripping was done inside the shop and a car for loading 
scrap was placed at spot B on each track. This, how- 
ever, necessitated switching the car daily, because of 
moving other cars onto spot B and the arrangement was 
soon eliminated, due to excessive switching costs. The 
car for loading scrap is now placed at the lower end 
of the running repair track where it is accessible to the 
overhead crane. 

The stripping operation at spot A is performed by 
three cutters and burners and three carmen (for backing 
out rivets and stripping the cars)—four cars a day. 

At spot B the cars are removed from the trucks and 
placed on trestles, the trucks are run out, inspected, dis- 
mantled and repaired. Draft gears are dropped, inspect- 


Trucks are placed on blocks under the cars to 
facilitate movement 


ed, repaired (if necessary) and replaced. All sill and 
underframe work is also performed at this spot. A 
special ball-bearing swivel jack on a carriage is used 
for the removal and replacement of couplers and draft 
gears. This jack can readily be wheeled from under the 
car for replacement of any parts found necessary. At 
the close of the day’s work, trucks are run under the 
car, not on the center plate, but on blocks placed between 
the end sill and truck frames and a spacer is placed be- 
tween each two cars to facilitate movement to the next 
spot. The cars remain on these blocks until they are 
ready for retrucking at spot E, in order to facilitate 
riveting or other work underneath the car. Work on 
this spot is performed by four carmen and one helper. 

At spot C all new and repaired material is applied, 
the material being stored adjacent to the spot. The floor 
sheets, also the cross and longitudinal ridge sheets, are 
assembled on the floor before being placed in the car. 
In addition to applying all material, all reaming is per- 
formed at this spot so that the cars are ready for rivet- 
ing in the next spot. The upper reaming and riveting 
work is done by the use of portable scaffolding. The 
work on this spot is performed by six carmen, two help- 
ers and two reamers. 

At spot D all riveting is done, oil furnaces being used 
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for heating the rivets. This is the largest spot in the 
operation in point of number of men employed—six car- 
men, six helpers and six helpers used for rivet heaters. 
These men do all the riveting on the four cars, with 
the exception of those rivets which must be driven prior 
to the car moving to this spot, such as sill rivets (be- 
fore application of draft gears, etc.). 

Spot E is the last spot in the shop and next to the 
last in the series. Here all air brake and safety appli- 


ance work is done, doors are hung, cars are replaced 
on truck centers, brakes are tested and adjusted, and 
car given general inspection. 


This work is performed 


The triple valve repair shop operates on the 
progressive system 


by one air-brake inspector, two carmen and two helpers. 
The cars are now complete, except for painting, and at 
the close of the day are moved out of the shop onto the 
painting spot by the Fordson tractor. 

At spot F the cars are painted, stenciled and weighed. 
This is done by a painter and a helper on each two 
tracks who work one hour after the regular closing 
hour for the shop. During this time they give all new 
work a coat of paint. The following day the entire 
car is painted and in this manner the new work receives 
two coats of paint and the old work one coat. After 


A group of special cement cars nearing completion 


being stenciled and given final inspection, the cars are 
turned over to the transportation department for dis- 
patchment. 

In addition to the number of men listed as working 
on the various spots, there are five men, consisting of 
supervisor, craneman, material carrier, laborer and weld- 
er, making a total of 50 men for each track unit. This 
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does not include the preparatory or supporting organiza- 
tion, which repairs the various parts, fabricates material, 
etc. : 
While this description refers principally to steel hop- 
per cars, the system can be applied to any type of equip- 
ment—the various operations in each spot being altered 
to suit the condition and the force supplemented in the 
case of cars of more detailed construction, such as re- 
frigerator cars, etc., of as the magnitude of the repairs 
warrants. In an effort to speed up the production and 
maintain a schedule of four cars a day, consideration 
had to be given to all items entering into the reduction 
of any time for any specified operation and many spe- 
cial devices were constructed, such as jacks for spreading 
doors until adjustment could be made, jacks for straight- 
ening sides and top angles, pneumatic box bolt wrenches 
(which are also provided with special sockets for draft- 
gear work), coupler jacks and other such devices. In 
repairing triple valves, dismantling and mounting of 
hose, a spot system quite similar to the actual repairing 
of the cars is used. 

The unit cost per track for direct labor would vary 
according to the different rates applicable to the various 
occupations, as well as the labor agreements in effect on 
the different roads. As an approximate guide we have 
repaired since January 1 of this year approximatley 3,000 
hopper cars, using as high as 70 tons of steel plates, forg- 
ings, etc. (not including wheels and axles), 25,000 rivets 
for a five-track, 20-car-per-day schedule at an average 
cost of $263 per car, including direct labor, overhead, 
material and store expense. Of this amount there was 
an average of $74 per car for direct labor. 


Bueking Bar 
For Riveting 


AY unusually satisfactory bucking bar for riveting, 
as developed and used at the Silvis (Ill.) shops of 
the Chicago, Rock Island & Pacific, is shown in the draw- 
ing. It consists of a single piece of steel drawn out and 
machined to form a fairly heavy cylindrical body 61⁄4 in. 
long and tapered nose 3 in. long, with a tapered handle, 
about 10 in. long, and a well-rounded, circular pressure 
plate, 5 in. in diameter, on the other end. This plate 
may be forged direct with the tapered handle or may be 
a separate piece electric-welded to the end of the handle. 


Steel bucking bar for general use in riveting work 


The diameter of the body of the bucking bar is 234 in., 
and the nose end is machined the same as the nose end 
of an air hammer, therefore being adapted to take any 
shank of a standard rivet set. The total length of this 
bucking bar, which has been found most convenient for 
average use, is 21 in., but the length of the handle could, 
of course, be made to suit individual requirements. 
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The AB Equipment—Some 
Questions and Answers 


ANY questions have undoubtedly come to the 

minds of car men concerning the new AB 
freight-brake equipment and, in an endeavor to answer 
some of these, L. K. Sillcox, vice-president, New York 
Air Brake Company, prepared a list which was used in 
connection with a paper presented before a recent meet- 
ing of the Chicago Car Foremen’s Association. Because 
these questions are pertinent and of interest to railroad 
men, they are reproduced here, together with the 
answers. 


(Answers) 
Q.—What is the weight of: Approximate weight 
AB K 
Complete equipment .................0-. 493 1b. 450 Ib. 
Triple: wal vee o dimer nin ETE tyoctroa, cia acerevsiovwe. ee 45 1b. 
Service. Walesa iitesicdandarttine sateen aN 50 1b ah 
Emergency valve morris traserei Aani 51 1b e 
Mounting bracket with reinforced fittings.. 69 1b ate 
Brake cylinder with reinforced fittings..... 158 1b 185 1b. 
Auxiliary reservoir .........e.eeee eee eens aes 155 Ib. 
Combined auxiliary and emergency reser- . 
voir with reinforced fittings........... 99 Ib 
Separate emergency reservoir with re- 
inforced fittings essug erm ssi iiio kss 56 1b 
Combined dirt collector and cut-out cock 
with reinforced fittings ................ 18 1b. 
Branch pipe tee with reinforced fittings.. 13.5 1b. 


Q.—What is the minimum brake-cylinder pressure obtainable 
with a brake application in a solid AB train? A.—Nominal 

Q.—What is meant when the transmission rate is expressed 
as so many foot per second? A—The length of main brake pipe 
between Car 1 and the rear car is divided by the number of 
seconds between outward movement of the brake-cylinder piston 
on Car 1 and the rear car. The result is so many feet per 
second. 

Q.—Does the transmission rate change with the number of 
cari in the train or length of brake pipe on individual cars? 

A.—The emergency transmission rate is substantially the same, 
but the service transmission rate changes with length of train, 
length of brake pipe, etc., although with the AB equipment not 
to a major degree. 

Q.—What is the service transmission rate based upon rack 
data? A.—AB equipment, 700 to 900 ft. per sec.; K equipment, 
not more than 300 ft. per sec., and an application throughout the 
train may not result under all circumstances. 

Q.—What is the brake-cylinder release time 50-5 1b.? A—AB, 
nominal 22 sec.; K, nominal 6 sec. normal release, nominal 22 
sec. retarded release. 

Q.—What is the range in release differential necessary to 
bring about service release? A.—AB, 1 to 1.5 1b.; K, 1 to 5 1b. 

Q.—What is the emergency. transmission rate 150-car rack? 
A.—AB, 930 ft. per sec.; K, 715 per sec. 

Q.—What is brake-cylinder pressure developed in emergency 
from 70 lb. charge? A.—AB, 60 Ib.; K, 55-56 Ib. 

Q.—What is limit of service brake-pipe reduction following 
which emergency action can be secured? A.—AB, no limit; k, 
approximately 8 lb. from 70 1b. 

——What is brake-pipe pressure following emergency ap- 
plicant? A.—AB, 0; K, 42 lb. if brake valve is lapped promptly. 

Q.—What is the blow-down time of the quick-action chamber? 
A.—AB, approximately 1 min. 

Q.—To what pressure does the brake cylinder and auxiliary 
reservoir fall during accelerated emergency release following 
an emergency application from 70 Ib. charge? A—AB, 52-53 
lb. approximately. This will vary with different combinations 
of K and AB equipment. 

Q.—Following emergency application, to what pressure must 
the brake pipe be restored before accelerated emergency release 
functions? A.—AB, nominal 23 Ib. 

Q.—What is the reason for establishing 23 1b. pressure? A.— 
In certain combinations of mixed K and AB equipments the AB 
vent valves may not reduce the brake-pipe pressure throughout 
the train below 20 lb. Therefore, to prevent undesired partial 
release of the AB brakes this value is used. 

Q.—What is the diameter of the service piston? A —AB, 4 
in.; K, 3% in 

Q.—What is the diameter of the emergency piston? A.—AB, 
3% in. 
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Q.—What is the volume of quick-service bulb? A.—AB, 35 
cu. in 


Q.—What is the volume of quick-action chamber? A.—AB, 100 
cu. in. . 

Q.—How does the capacity of the two feed grooves in the 
AB triple compare with the one feed groove in the K triple? 
A.—The orifice capacity is about the same for both triples. 

Q.—What is the charging time for a completely depleted 
equipment to 70 lb. pressure (single equipment cut into a 
charged train)? A.—AB, approximately 7 min.; K, approxi- 
mately 3 min. 

Q.—What is the recharge time from a 20-lb. reduction? A.— 
Approximately the same for the AB as for the K equipment. 

Q.—What is the blow-down time of the auxiliary reservoir 
through the release valve? A.—AB, approximately 6 sec.; K, 
approximately 3 sec. ; 

Q.—What units of an AB equipment are interchangeable with 
the K equipment? A.—For new equipment: Retaining valve, 
angle cock. For conversion: Auxiliary reservoir, brake cylinder 
(modified), branch- pipe cock and centrifugal dirt collector. 

Q.—What is the purpose of reversing the position of the 

pistons in the AB valve from the position in previous brakes 
with respect to the cylinder? A.—To cut down volume and 
restrictions in branch line to aid transmission time. 
-Q.—With a fully charged system (150-car train, 50 ft. cars), 
how many cut-out equipments will a train of solid AB valves 
jump in emergency? A.—-Eight near the center of the train, and 
three to five elsewhere. 


Convenient 
Push Car 


CONVENIENT push car for handling jacks 
and blocking material used in lifting cars at re- 
pair tracks for the removal of trucks, wheels and other 
purposes, is shown in the illustration. It consists of a 
special extended wood frame mounted on a pair of 
steel axles and flanged pressed steel wheels such as are 
commonly used on material-handling trucks and push 
cars at car repair shops. This frame is covered with a 
14%-in. plank floor and divided into sections by uprights 
to accommodate various sizes and thicknesses of planks 
and blocking material, jack operating handles and steel 
pinch bars. A sizable section in the center of the car 
accommodates the different sizes and types of jacks re- 
quired in this work and, on account of the floor being 
low, the jacks can easily be handled on or off the car. 
This push car, developed on the Kansas City South- 
ern, is an effective time- and labor-saving device, since 
it not only provides for easy movement of the material 
from the shop to the car, but avoids the necessity of 
hunting around for jacking planks and blocks of the 
required thickness and possibly making several trips to 
and from the shop for jacks of the proper lift or capac- 
itv, or handles of various sizes to fit the jacks. 


Push car developed on the Kansas City Southern for 
handling car jacks and jacking materials 
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In the 


Back Shop and Enginehouse 


Rod 
Polishing 


O an increasing extent, railroads have been com- 
pelled to resort to the practice of carefully grind- 
ing, buffing and polishing locomotive main and side rods. 
This work is necessitated primarily from considerations 
of safety. With constantly increasing locomotive speeds 
and attendant increased rod stress, the desirability of 
removing every possible surface defect or imperfection 
which might start a progressive fracture is apparent. 
Moreover, critical inspection and examination are 
greatly facilitated when rods are polished, and a third 
advantage, by no means unimportant from the point of 
view of public impression, is the improved appearance 
of polished rods. 

On the Union Pacific, the practice of rod polishing 
is extended to include valve motion parts, and the 
method of carrying on this work, as well as the equip- 
ment used at the Omaha (Neb.) shops, for example, 
are shown in two illustrations. New rods, made at 
Omaha shops, are machined all over and delivered to 
the polishing room which is substantial in size and en- 
tirely enclosed, to confine the dust and abrasive, and 
prevent its being deposited on machinery and tools in 
other parts of the shop. Each rod, as received at the 
polishing room, is placed on two horses at a convenient 
height for the polishing operation. As shown in one of 
the illustrations, two swing grinders are available, both 
being supported from small manually-operated over- 
head traveling cranes to permit operation of the grinders 
wherever desired in the room. The grinder in the fore- 
ground of the illustration is a home-made machine 


driven by a five-horsepower electric motor at 1,700 r.p.m. 
with double V-belt drive to the grinding wheel spindle, 
which operates at 2,400 r.p.m. The spindle may be pro- 
vided with a grinding wheel on either end, whichever 
is more convenient for the operator. The swing frame 


is counterbalanced by means of a coil spring made of 


View of main and side rods, also a pair of eccentric 
cranks, after the polishing operation 


%-in. wire, coiled 3 in. in diameter and about 30 in. 
long. The spring-balanced swing frame, supported from 
the small overhead traveling crane as mentioned, moves 
easily under the pull of the operator as the grinding 
operation progresses along the length of the rod. 

The swing grinder shown in the background, and 


Two crane-supported swing grinders used in rod-polishing operations at the Omaha (Neb.) shops of the Union Pacific 
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similarly sustained from an overhead traveling crane, 
is a gear-driven machine furnished by Manning, Max- 
well & Moore, and differs from the home-made machine 
described primarily in the possibility of moving the 
grinder not only to any desired position in the shop but 
to revolve the plane of the wheel at will. This added 
flexibility in grinding is sometimes an important ad- 
vantage. 

In the grinding operation, a sharp wheel of No. 30 
alundum grain is used to rough-polish the rod, a dull 
wheel then being used for the polishing operation. All 
grinding is done dry. All edges of the rods are rounded 
to remove small cracks and tool marks. Certain parts 
of the rods must be polished by hand, or, in other words, 
by the use of a small portable high-speed pneumatic 
grinder; for example, inside the channel and around 
the boss, oil grooves and any parts of the rods which 
are inaccessible with the swing grinder. 

The grinding wheels, made of fabric, are conditioned 
each night by applying a coat of glue over the worn 
wheels and rolling them in a pan of the abrasive until 
the abrasive adheres and gives the desired cutting quali- 
ties when the glue is set. Wheels of varying diameters 
as required for the work are provided. The wheels are 
usually 8 in. in diameter for the swing grinder and 6 in. 
in diameter for the pneumatic grinder. Thin wheels 
are provided to work in the corners and oil grooves. 
The grinding and polishing room at the Omaha shops 
frequently works two and sometimes three shifts, in 
order to keep caught up on this important work. 


Reseating Swing- 
Cheek Valves 


INCE the seat of a swing-check valve lies at an angle 

of 45 deg. with the pipe connections, some device is 
necessary to hold the body of the valve at the proper 
angle when chucked in the lathe for refinishing the seat. 
The illustrations show, separately and in the lathe, a 
wooden block, 9 in. long by 7 in. square, recessed to hold 


This shows the method of recessing the wooden block 
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a 2-in. high-pressure reseating valve at the proper angle 
between the lathe centers. The block is clamped on the 
lathe carriage, being properly positioned with respect to 
the dead center in the tail stock. The seat cutter used 
in refinishing the valve seat is inserted in the valve. 


Recessed wooden block used in reseating a 2-in. high- 
pressure swing check valve on an engine lathe 


With an arbor of the proper size held in the lathe chuck, 
the lathe carriage and block are then moved up so that 
the arbor will screw into the cutter. The use of this 
device assures an accurately finished seat and a tight 
valve. 


Driving-Box 
Repairs 


T one important midwestern railroad shop, driving- 

box wear on both the shoe-and-wedge ways, as 
well as the lateral motion, is taken up by the application 
of bronzeg$y electric welding, which is subsequently ma- 
chined to the proper dimensions. Such a box, which has 
just been welded and placed on the boring mill, is shown 
in the illuggration which, incidentally, shows a safe and 
effective method of lifting driving boxes with a pneu- 
matic hoist and jib crane. This device consists simply 
of two steel plates, with the centers cut out, leaving two 


l 


Driving box with side-bearing wear surface and shoe-and- 
wedge ways built up by electric bronze welding 


frames which are connected at the top by a U-bolt for 
attachment to the crane. These frames are easily placed 
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around the lips of the driving box and on the first up- 
ward motion of the crane, the driving box is firmly held 
without any possibility of slipping. 

The first operation in reconditioning a driving box, 
after it has been cleaned and the worn brass pressed out, 
is to face off one side of the box on a boring mill, sc 
that when the electric-welded bronze is applied and ma- 
chined, the proper side-bearing clearance will be main- 
tained. Similarly, the shoe-and-wedge ways are planed 
for the application of new bronze bearing metal. 

The second operation is the application of bronze 
bearing metal by the electric-welding process. The 
shielded arc process is used with reversed polarity and 
employing an electric-welding machine which furnishes 
up to 325 amp. at 40 volts. The bronze welding wire 
is ¥% in. in diameter. No dovetails or holes are required 
in the surfaces being built up, as the electric-welded 
bronze is held very securely, being in fact, to all intents 
and purposes, a unit part of the driving box, which rings 
clearly when struck with a hammer after application of 
the bronze. Approximately 75 lb. of bronze, on the 
average, is required per box, being applied in six hours 
by a single operator. 

In applying the welded bronze on the face of the driv- 
ing box, a band of %-in. steel, 34 in. in height, is spot- 
welded around the outer circumference, and another 
band, 1⁄4 in. thick by 34 in. high, is placed on the inner 
partial circumference. The welder then builds up the 
face of the driving box with electric-welded bronze, 
using the inner and outer bands as a guide to indicate 
the proper height. These bands are subsequently re- 
moved and the provision of a clearance of % in. on the 
inner edge permits slotting the box and subsequent ap- 
plication of the crown brass with the collar bearing di- 
rectly on the steel driving box. On any subsequent ap- 
plication of bronze to take up side-bearing clearance, 
the bronze can be applied directly to the original bronze 
without removing it. This type of application, as men- 
tioned, is very solid and permanent. Shoe and wedge 
ways are built up by a similar process after being planed 
14 in. below size so that when the 3£-in. welding rod is 
applied, a light machine cut will just clean up the surface. 

The next operation in reconditioning driving boxes 
is slotting for the application of new crown bearings, 
which are then pressed in. The shoe and wedge faces 
are then planed, the crown brass bored and the side bear- 
ing faced off to the proper thickness. 


Piston 
Heads 


HE illustration shows an interesting application of 

a bronze wearing surface to the lower half of a 
locomotive main piston. The head is first turned to 
standard blue-print dimensions and then set off center 
6 in. on the boring mill, the circumference of the pis- 
ton being undercut on one side, but leaving two steel 
ribs of the same width and location as the piston ring 
grooves, and having the full original diameter of the 
piston head. These ribs, which, of course, taper from 
a maximum of %g@ in. at the bottom of the piston to 
nothing at the center line, serve not only as a guide for 
the application of the bronze welded material, but save 
the application of bronze over that part of the piston 
circumference which is subsequently cut away for the 
piston ring grooves. The bronze wearing metal is ap- 
plied in this instance by the acetylene-welding method to 
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a depth slightly greater than the projecting steel ribs 
shown on the piston head at the left in the illustration. 
The head is then chucked on the boring mill at its original 


View showing piston head before and after application of 
the bronze wearing metal to the lower semi-circumference 


center and the surface of the bronze wearing metal ma- 
chined to a true circumference and the piston ring 
grooves cut, as shown on the head at the right in the 
illustration. 


Milling Main- 
Rod Boss 


HE operation of milling the boss on a solid-end 
main rod, using an Ingersoll vertical milling ma- 
chine, is shown in the illustration. The special milling 
cutter used is a 614-in. high-speed solid-tooth cutter. All 
of the material to a depth of 1546 in. is removed in one 


Ingersoll vertical milling machine machining the boss on 
a solid-end main rod 


cut, this operation, including the set-up time and mak- 
ing a cut on each side of the rod, consuming about 5 
hr., which may be compared with 9 hr. for the former 
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method, using a boring bar with special facing tools and 
taking several %-in. cuts. 

This Ingersoll vertical mill was installed in 1925 and 
used on three shifts for 3% years. In order to keep up 
on rod work and other miscellaneous machining opera- 
tions for which the vertical mill is adapted, the machine 
is operated on two shifts even under present conditions 
of greatly curtailed shop work. 


Trailer for 
Handling Units 


HE portable trailer shown in the illustration is used 

for handling flues and units from the stripping 
track in the back shop to the flue rattler or repair plant. 
It is made from 5% in., by 5% in., angles which are 
formed in crescent shape to provide for attaching a cable 


Superheater units are transported easily with this 
special trailer 


sling over the flues if it is desired to lift them from the 
trailer after they arrive inside of the shop and place 
them at the locomotive with the overhead crane. The 
axles are made from 4-in. by 4-in. steel and four 12-in., 
diameter roller bearing wheels are provided to enable 
handling the trailer with a portable tractor after it is 
loaded. 


Portable Hydrostatic 
Testing Pump 


N many of the larger back shops and enginehouses 
the hydrostatic testing equipment is carried about 
the shop by overhead cranes and placed where and when 


Hydrostatic test pump mounted on truck for handling 
without using the shop crane 
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needed. However, many shops do not have a crane for 
this purpose or cannot spare the portable cranes when- 
ever this equipment is needed. 

The testing equipment shown in the photograph is 
mounted on a carriage having four 9-in. diameter wheels 
and can be handled to any point in the shop by a single 
boilermaker or his helper. If a portable tractor is avail- 
able it can be used to move the testing equipment as the 
handle is so formed to fit into the tractor coupling. 


Hardened and Ground 


Die Heads 


HE Landis Machine Company, Waynesboro, Pa., 
has recently developed a new series of threading 
die heads which supplement the present Landis heads 
in the following types and sizes: The 5-in. and %-in. 
Lanco heads (Type V) for hand-operated threading 
machines; the 5@-in., 7%-in. and 1%4-in. Landex heads 
(Type L) for automatic screw machines; and the 54-in., 
%-in. and 1%-in. Landmatic heads (Type H) for 
turret lathes. While the new heads represent a radical 
departure from the conventional Landis design the 
chasers used are interchangeable with present heads. 
The chaser holders operate in dovetail slots ground 
in the body of the head and are designed for, rapid 
changing of chasers and to permit extremely accurate 
setting. The chasers are held in the holder by a short 
clamp actuated by a short hollow head screw. The 
head-opening action is obtained by moving the chaser 
holders away from the work and the position of the 


One of the Landis die heads taken apart 
to show the construction 


holder is controlled by prongs which are an integral 
part of a closing ring. The movement of the closing 
ring is controlled by a locking ring which, in closing, is 
rotated on the head body and, through tapered surfaces, 
forces the closing ring forward. Four offset surfaces 
on the front of the locking ring hold the closing ring 
in the locked position. 

The chaser seat in the holder is ground at an angle 
to the face of the die head and when the chaser is 
clamped in the holder it is inclined at an angle to the 
work. This practice of controlling the helix angle in 
the chaser holder instead of in the chaser simplifies the 
setting and grinding of the chasers, permits inter- 
changeability and makes possible the use of chasers of 
a given pitch for threading any diameter work within 
the range of the head. The die heads can be employed 
for cutting both right and left-hand threads by using 
the proper chasers. The same chasers are used for 
right- and left-hand work by grinding the cutting angles 
at both ends of the chasers. 
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Drill Cabinet for 
Machine Shop 


T is easy to make an attractive cabinet for small drills 

and other tools from 4-in. lumber or plywood. The 
size may be adapted to the needs of the shop. The 
wood should be stained or varnished. Light metal is 
cut and inserted into slots sawed in the inner face of 
the wood drawers to form several trays in each. The 
size of drills, taps, etc., is stamped on a tin tag and 


With a cabinet like this drills can always be found easily 


tacked on the front at each tray. On the side of the cabinet 
tin tags are placed showing the different sizes con- 
tained in the trays of each drawer. For instancé, “Drills 
from 0 to 50.” This aids in finding the desired size 
quickly. In making the usual sloping wood rack for 
large drill bits, as shown at the top of the illustration, 
two or more may be joined together by nailing square 
sections of board to the edges, near the top of one rack 
and the bottom of the other. This facilitates the use 
of this type of rack. 


Pipe 
Cutting Machine 


HE Linde Air Products Company, 30 East Forty- 
Second street, New York, has recently placed on 
the market an Oxweld pipe-cutting and beveling ma- 
chine. It consists of a center rod with three spreading 
arms which press against the inner wall of the pipe, 
holding it in position, with an arm supporting a blow 
pipe than can be adjusted to the desired angle of the 
cut. The blow pipe and arm rotate without the use of 
a crank for quick centering of the device, and by means 
of a crank when doing actual cutting. 
This machine will take almost any hand-cutting blow 
pipe, is readily portable, and its operation is extremely 
simple. Once centered in the pipe the operator merely 
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turns the crank, causing the blow pipe to rotate evenly 
around the pipe, making a clean machine-like cut. The 
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Oxweld machine for beveling and cutting pipe 


cutting and beveling machine is particularly adapted to 
jobs where large quantities of pipe are to be cut and 
beveled. 


Constant Level 
Oil Control 


HE Lunkenheimer Company, Cincinnati, Ohio, has 
recently developed the “Alvor” constant level oil 
control. It is designed to maintain automatically a 
constant oil level in ring oiled bearings or anti-friction 
bearings suitable for oil bath lubrication, and insures 
against failure of oil supply. The Alvor feeds only 
enough oil to maintain the required level, and as long 
as any oil shows in the glass bottle none need be added. 
This device operates on the liquid seal principle. It 
feeds only when the oil level in the bearing drops below 
the end of the shank, breaking the liquid seal and per- 
mitting air to enter the bottle. It will not feed as long 
as the oil level is at or above the beveled end of the 
shank. 


Equipment for handling heavy work in the enginehouse 
contributes to the low cost of running repairs 
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i Among the 
Clubs and Associations 


Rattway Car MEN’s CLus oF PEORIA & 
Pexın.—The December 15 meeting of the 
Railway Car Men’s Club of Peoria & Pekin 
will be questions and answers night. The 
meeting will be held at 7 p. m. at the 
Union Depot, Peoria, Ill. 


Pactric Rarrway CLus.—The original 
playlet “The Peddlers and the Purchasing 
Agent, or The Three Little Pigs and the 
Big Bad Wolf” will be presented at the 
annual associate members jinks of the Pa- 
cific Railway Club which will be held at 
7:30 p. m. on December 14 at the rooms of 
the Transportation Club, Palace Hotel, 
San Francisco, Cal. 


New Exclann RaiLroan CLus.—‘ Using 
Locomotives for Fuel Economy” is the 
title of the paper to be presented by A. A. 
Raymond, superintendent fuel and loco- 
motive performance, New York Central, 
before the December 12 meeting of the 
New England Railroad Club which will 
be held at the University Club, Boston, 
Mass. Dinner will be served at 6:30 p. m. 


Car ForeMen’s ASSOCIATION oF CHI- 
caGo.—The regular monthly meeting of the 
Car Foremen’s Association of Chicago, 
scheduled to be held Monday evening, De- 
cember 11, at the Hotel LaSalle, Chicago, 
will be devoted to a consideration of inter- 
change rules governing the shipment of 
explosives. E. J. League, inspector, Bu- 
reau of Explosives, will present the paper 
of the evening, “Handling Explosives and 
Other Dangerous Articles.” 


New York RaiLroAp CLus.—The sixty- 
first annual dinner of the New York Rail- 
road Club will be held at the Hotel Com- 
modore, New York, on Thursday evening, 
December 14. Preceding the dinner, which 
is scheduled for 7:00 p. m., a reception will 
be held, beginning at 6:15 p. m. Arrange- 
ments for the dinner are being made under 
the direction of the general committee, the 
general chairman and vice-general chair- 
man of which are, respectively, Thomas P. 
O'Brian, sales manager, O. M. Edwards 
Company; and E. A. Jones, purchasing 
agent, Lehigh Valley. 


Directory 


dates of next regular meetings and pien of 
railroa 


R. Hawthorn, 59 East 
Van Buren street, Chicago. 

Division V-—Equirmext PaintInG Sec- 
t1on.—V. R. Hawthorn, Chicago. 

Division VI.—PurcHase AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division {.—Sarery Section.—J. C. 
Caviston, 30 Vesey street, New York. 
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Division VIII.—Car Service Division.— 

. A. Buch, Seventeenth and H streets, 
Washington, D. C. 

American Raitway Toot Foremen’s ASSOCIA- 
tion.—G. G. Macina, 11402 Columet avenue, 
Chicago, 

American SOCIETY oF MECHANICAL ENGINEERS. 
—-Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Division.—Marion B. Richard- 
son, Room 332, 30 Church street, New York. 

Macuine SwHop Practice Division.—R. 

. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Materiats_ Hanpiinc Division.—M. e 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

IL AND Gas Power Division.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuets Division.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

Canaptian Rattway Crius.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, be and August at Windsor 
Hotel, Montreal, Qae: 

Car DEPARTMENT OFFICERS Association.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Foremen’s AssocIaTION or CuHicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago 
Regular meetings, second Monday in each 
month except June, July and August, La Salle 
Hotel, Chicago, Ill. 

CentraL RaiLway CLuB or BurraLo.—M. D. 

Reed, Room 1817, Hotel Statler, Buffalo, 

N Regular meeting, second Thursday 
each month except June, July and August, 
at Hotel Statler, Buffalo. 

Creveranp Rattway Crus.—F, B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
Ply and August. at the Auditorium Hotel, 

st Sixth and St. Clair avenue, Cleveland. 

Eastern Car ForeMen’s Association.—E, L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION AssociaTION.—R. 
A. ee 822 Big Four building, Indian- 
apolis, nd. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 

at Aaa m., Noon-day luncheon, 12:15 p. m. 

xecutive 


for Committee and men interested 
in the car department. 

INTERNATIONAL AILWAY GENERAL FOREMEN’S 
AssociaTIOon.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

x x 


Master BOILERMAKERS’ AssociaTION.—A._ F. 
Stighmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

New_ Encianp Rattroap Cius.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in eack month, 
excepting June, July, August and September. 

New York Rairroap Cius.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Assocration.—F. N. 

Myers, chief interchange inspector, Minne- 

sota Transfer Railway, St. Paul, Minn. 

Meeting first Monday each month, except 
zune, Joy and August, at Minnesota 

ransfer Y. M. C. A. Gymnasium building, 
St. Paul. 

Pacific Rattway CLus.—William S. Wollner, P. 
O. Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately 

Rartway Car Men’s CLuB or PEORIA AND PEKIN, 
—C. L. Roberts, R. F. D. 5, Peoria, Ill. 

RarLway CLur oF Pittssurcu.—J. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Raitway Fire Protection Association.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 
Annual meeting October 17-18, Hotel 
Stevens, Chicago. 

Rattway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver buiding, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Ameri- 
can Railway Association. 

SOUTHERN AND SOUTHWESTERN RaiLwaY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, ay, July, September and 
November. Annual meeting, third Thursday 
in November, Ansley Hotel, Atlanta, Ga. 

SurrLy Mex’s Association.—E. H. Hancock, 
treasurer, Louisville Varnish Company, Louis- 
ville, Ky. Meets with Equipment Painting 
Section, Mechanical Division American 
Railway Association. 

Toronto RarLrway CLusB.—N. A. Walford, dis- 
trict su isor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each montt: except June, July and August. 

TRAVELING ENGINEER’S AssocIATION.—W. O. 
Taom son, 1177 East Ninety-eighth street, 

eveland, ‘Ohio. 

Western Rattway CLuB.—C. L. Emerson, 822 
Straus Building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 


, 
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Chesapeake & Ohio shop at Huntington, W. Va.—Looking from the balcony 
over the light machine bay through erecting to wheel and boiler bays 
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Tue Kansas City SOUTHERN is con- 
structing 100 single sheath box cars in its 
own shops at Pittsburg, Kan. 


THE CARBIDE & Carson CHEMICAL CoR- 
PORATION has ordered four aluminum tank 
cars of 8,000 gal. capacity from the Gen- 
eral American Transportation Corporation. 


Tue MATHIESON ALKALI Works has 
ordered 10 tank cars of 30 tons’ capacity 
for carrying liquid chlorine, from the 
General American Transportation Cor- 
poration. 


Tue Unitep States Navy has ordered 
eighteen 50-ton flat cars, two 70-ton flat 
cars, seven 50-ton box cars, four 50-ton 
gondola cars, two 50-ton hopper cars from 
the Haffner-Thrall Car Company, Chi- 
cago. 


Tue ORANGE BLossom Special, New 
York-Florida train operated by the Sea- 
board Air Line in conjunction with the 
Pennsylvania and the Richmond, Fred- 
ericksburg & Potomac, will commence this 
season’s operations on January 2, 1934, 
with completely air-conditioned equipment, 
according to a recent announcement. The 
air-conditioning system of the Pullman Car 
& Manufacturing Corporation will be used. 

Ar: 

THE PENNSYLVANIA has placed orders 
for 500 automobile box. cars of large 
dimensions to be constructed at the rail- 
road company’s shops. They will be simi- 
lar to the 250 automobile box cars which 
have been built and gradually placed in 
service since last fall. A special loading 
device will be installed in the cars which 
will permit the placing of four average 
size automobiles in each car. Work of 
assembling material will be started at once. 
Just as soon as it has been received, the 
actual construction of the cars will be 
started. 


A GROUP of employees of the Colorado 
& Southern who will be affected by trans- 
ferring coach repair work from Denver, 
Colo., to the shops of the Chicago, Bur- 
lington & Quincy at Aurora, Ill, have 
requested the Public Utilities Commission 
of Colorado to intervene with Federal 
Co-ordinator Joseph B. Eastman or with 
the Interstate Commerce Commission and 
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ask that the Colorado & Southern be 
directed to suspend its order transferring 
the work. The employees maintain that 
if the company closes its shops without an 
order from Mr. Eastman, the company 
would not be obliged to take the men on 
again at other points on the road; whereas 
if an order were issued by Mr. Eastman 
permitting the closing, the road would be 
required under the law to re-employ the 
workmen affected by the order. 


Pennsylvania to Spend $84,000,000 
on Improvements 


TuE PENNSYLVANIA has been allotted 
not to exceed $84,000,000 by the Public 
Works Administration to complete its elec- 
trification between New York and Wash- 
ington, D. C., and to purchase new equip- 
ment. 

The P. R. R. plans to spend a total of 
$78,000,000 by the end of 1934 and $5,000,- 
000 during 1935. About $39,000,000 is to 
be spent for roadway and equipment, in- 
cluding $15,850,000 for electrical material 
and equipment. Electric locomotives to 
be purchased include 28 passenger, 60 
freight, 14 switching and 30 to be con- 
verted from d.c. to ac. Twenty-three 
multiple unit passenger cars will be ac- 
quired at a cost of $1,087,000. Sixteen 
million dollars will be spent for 7,000 
freight cars to be built in company shops; 
these include 500 box with automobile 
loaders, 3,000 box without automobile load- 
ers and 2,000 other box and 1,500 flat cars. 
It is estimated that this will give work to 
18,000 men in 35 states. The Pennsylvania 
will probably arrange to sell to the gov- 
ernment 15- to 30-year collateral trust notes 
maturing serially each year. 


R. F. C. Reduces Interest Rate to 
Promote Relief Employment 


For THE PURPOSE of better enabling rail- 
roads to employ additional men and make 
extra purchases of supplies during the 
winter and succeeding months, the board 
of directors of the Reconstruction Finance 
Corporation has reduced the interest rate 
on loans to railroads, including both new 
loans and existing loans, from 5 per cent 
per annum to 4 per cent per annum for a 
period of one year from November 1. 

This action, Chairman Jones explained, 
is based upon requests for a reduction in 
interest rates from a number of railroad 
executives, who have offered to use the 
amount of such reduction, together with 
substantial additional funds, in making ex- 
traordinary expenditures during the next 
six months. 

“This would mean expenditures for 
labor, equipment and material over and 
above their budgets for this period, or in 
excess of the program presently contem- 
plated by them, the purpose being to help 
to promote the President’s recovery pro- 
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* study of freight-car pooling. 


gram,” he said. “In the light of these 
representations, and in order to afford the 
railroads an opportunity to render this 
additional assistance, the board felt justi- 
fied in granting this temporary interest 
reduction. 

“The directors of the R. F. C. have 
taken this action with the expectation that 
the savings in interest will be availed of 
and used by the railroads in the spirit 
herein outlined, together with very substan- 
tial additional amounts to be otherwise 
provided and expended by the railroads in 
relief employment.” 

The outstanding R. F. C. loans to rail- 
roads at the end of October amounted to 
$330,156,513, which had been advanced to 
61 railroads. This makes the R. F. C. 
interest rate correspond temporarily to that 
offered by the Public Works Administra- 
tion for longer terms. 


Committee To Study Car Pooling 


THE FEDERAL CO-ORDINATOR OF TRANS- 
PORTATION on November 15 announced the 
appointment of a committee of railroad 
mechanical and accounting officers who will 
co-operate with his organization in its 
The com- 
mittee consists of the following, who have 
not been detached from their present posi- 
tions, but who will devote such time as 
may be necessary to the task assigned 
them : 

Eastern Region 


Livingston Martin, master car 
counts, Baltimore & Ohio. 

A. E. Calkins, superintendent of rolling stock, 
New York Central. 

R. L. Kleine, assistant chief of motive power, 
Pennsylvania. 


builders ac- 


Western Region 


K. F. Nystrom, superintendent car department, 
Chicago, Milwaukee, St. Paul & Pacific. 
E Taylor, master car builder, Missouri 

acific. 


J. F. Tribble, car repair accountant, Union 
Pacific System. 
Southern Region 


C. J. Bodemer, superintendent of machinery, 
Louisville & Nashville. 
B. Allen, auditor of disbursements, 
board Air Line. 
.. B. Henley, traveling mechanical inspector, 
Illinois Central. 


“These officers, working in conjunction 
with the Co-ordinator’s Section of Car 
Pooling, will undertake to formulate rules 
for the proper maintenance of freight cars 
under a pool operation,” according to the 
announcement. “As the co-ordinator has 
previously pointed out, it is generally con- 


Sea- 
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ceded that the lack of an adequate and 
satisfactory maintenance program has been 
the greatest drawback in pool plans here- 
tofore advocated. This study is not to be 
understood as implying any commitment 
to a pooling plan, but rather as an impor- 
tant step in determining the feasibility and 
desirability of such a plan. A comprehen- 
sive survey of the freight-car equipment 
(including the repair and retirement pro- 
gram) of all Class I railroads has just 
been completed, and the information de- 
veloped is available to the committee in 
its further study of the subject.” 


Power Reverse Gear Order 
Annulled in Federal Court 


THE orpeER of the Interstate Commerce 
Commission requiring the railways to in- 
stall power reverse gears on locomotives 
was annulled by three federal judges at 
Cleveland, Ohio, on November 24. In the 
opinion, the judges held that the commis- 
sion, in ordering the installation of the 
apparatus on the ground that there were 
more accidents with hand gear locomotives 
than with power gear locomotives, had 
ruled quantitatively rather than qualita- 
tively. 

The commission’s order, based on a find- 
ing that the safety of employees and 
travelers on railroads requires it, holds 
that all steam locomotives built on or after 
April 1, 1933, must be equipped with a 
suitable type of power-operated reverse 
gear. The order followed an investigation 
made on a complaint filed by the Brother- 
hood of Locomotive Engineers and the 
Brotherhood of Locomotive Firemen and 
Enginemen. It directed that all steam loco- 
motives used in road service prior to April 
1, 1933, which weigh on driving wheels 
150,000 Ib. or more, and all used in switch- 
ing service which weigh on driving wheels 
130,000 Ib. or more, be equipped with 
power-operated reverse gears the first time 
they are given repairs of Class 3, or 
heavier, and that all such locomotives shall 
be so equipped before January 1, 1937. 
While the order was originally made effec- 
tive April 1, the effective date was later 
changed to July 1, 1933. In June the 
American Railway Association and the 
American Short Line Railroad Association 
filed a petition asking the Interstate Com- 
merce Commission to postpone the effec- 
tive date of this order, pending a decision 
on their request that the federal district 
court of the Northern District of Ohio set 
aside the commission’s order. 


Eastman Launches Inquiry as 
to Locomotive Needs 


Co-ordinator EastTMAN on November 8 
addressed to the executives of Class I 
railroads persona! letters with which were 
enclosed copies of a questionnaire calling 
for specific information covering the de- 
scription, condition and potential capacity 
of steam locomotives. The purpose of the 
inquiry is to secure reliable data bearing 
upon the needs of the railroads with re- 
spect to the retirement, replacement or 
modernization of their motive power, he 
said. A secondary purpose is to lay the 
foundation for more uniform and illumi- 
nating records of motive power supply and 
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condition for the guidance of operating 
officers and the information of regulatory 
bodies. 

The survey calls for a detailed descrip- 
tion of steam locomotives, separated by 
class, age and tractive power, with figures 
for each series showing original cost and 
accrued depreciation. In the case of loco- 
motives scheduled for retirement, addi- 
tional information covering the net salvage 
value and the retirement charge is required. 

The railroads are requested to outline 
a program based upon the experience and 
judgment of responsible officers covering 
proposed retirements and repairs annually 
through the year 1938. In determining the 
retirement program, the railroads are asked 
to give consideration to the advisability of 
relieving current operating expenses of 
charges to “Retirement” by securing special 
authority from the Interstate Commerce 
Commission to include such charges in 
“Profit and Loss.” The co-ordinator states 
that this method has already been adopted 
by a number of carriers, resulting in the 
dismantling of a great many cars and loco- 
motives which, by reason of age or obso- 
lescence, could not be economically con- 
tinued in service. 

The questionnaire also inquires into the 
character and condition of so-called “stored 
serviceable” locomotives upon which the 
carriers rely as a reserve to take care of 
any substantial increase in traffic. The 
tractive capacity and the potential mileage 
remaining in the stored units will be re- 
ported. A similar statement of locomo- 
tives awaiting repairs is requested, sepa- 
rated between types of locomotives and 
the class of repairs required, with estimates 
of the cost of repairs. 

A combination of these statements will 
give the co-ordinator a picture of the 
maximum potential capacity of the motive 
power now in existence. 

As throwing further light upon the ques- 
tion of economy in maintaining locomo- 
tives, repair costs for the various series 
will be shown with comparison of the 
service secured over a given period. In 
computing average costs, both locomotive 
miles and potential horsepower miles will 
be used as units. 

The executives are also requested to 
submit any information which they have 
developed within the past four or five 
years relating to the merits or economic 
values of any certain types of locomotives. 
Replies are requested at the earliest prac- 
ticable date. 


Public Works Administration to 
Finance Railroad Equipment 
Loans 


Tue Pusiic Works ADMINISTRATION 
has outlined its policy in connection with 
railroad equipment loans as follows: 

“That from such railroads as need equip- 
ment the government will buy their equip- 
ment trust notes month by month in 
amounts that may be necessary to meet 
these purchases. These notes are to run 
15 years on freight equipment and 20 years 
on locomotives and passenger cars at 4 
per cent interest, and the federal govern- 
ment will not charge any interest the first 
year.” 

A press statement issued by the Public 
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Works Administration says that Frank C. 
Wright, director of the recently created 
Transportation Loan Division, has reported 
to Administrator Ickes that progress has 
been made in discussions with railroad 
officials looking toward loans from the 
public works fund, but that the names of 
individual roads with which negotiations 
have been conducted will not be announced 
until the negotiations result in definite 
allotments. This statement emphasized the 
opportunities for loaning money on se- 
curity to be used for repairing locomotives 
and freight cars that have long been out 
of commission and awaiting repairs, and 
it is understood that the question of the 
labor restrictions does not apply to such 
work or to the use of rails, where the rail- 
roads employ their own forces, as it does 
in the case of contracts to be made by 
railroads with others for furnishing equip- 
ment and materials. In such cases the 
requirements of the N. R. A. codes ap- 
plicable to the various industries are ex- 
pected to govern, but as to some the codes 
have not yet been adopted. 

“Many railroad shop towns have been 
black spots on the unemployment map, for 
all roads have been forced to cut repair 
work on motive power and rolling stock 
to the bone for the last three years,” ac- 
cording to the P. W. A. statement. “Many 
shops have been closed down entirely for 
long periods, while others have operated 
on part-time basis. This has been the 
cause for deep concern on the part of rail 
managers, who have given their shop men 
all the employment possible with the funds 
at their command. 

“By deferring repairs that should have 
been made, the railroads have built up a 
large backlog of employment, indicated by 
the fact that on January 1, 1932, the Class 
I carriers had only 6,990 locomotives out 
of service and undergoing or awaiting 
repairs, while by July 1 of this year the 
number had increased to 11,203, or more 
than 22 per cent of all locomotives owned 
by Class I roads. To replace the locomo- 
tives taken out of service to await repairs, 
the roads have drawn on the reserves of 
serviceable engines that are kept stored 
away to meet emergencies. On January 1, 
1932, the Class I roads had 10,982 service- 
able engines in storage, but on October 1 
of this year that number had been cut 
nearly in half, to 5,522, * * * 

“A further indication of the size of this 
backlog of accumulated employment in 
railroad repair shops is the fact that the 
number of freight cars of all descriptions 
awaiting or undergoing heavy repairs in- 
creased from 61,287 on January 1, 1932, 
to 231,768 on August 1 of this year. 

“Railroad shop activity has been pick- 
ing up since midsummer, but the amount 
that individual roads have been able to 
spend on both current and deferred repairs 
has been limited by the revenues of each. 
Little money has been borrowed for that 
purpose. The necessity of remaining 
within the limits of budgets that are gov- 
erned from month to month by revenues 
is causing the closing down of many shops 
for a number of days each month at the 
time of year when the earnings of em- 
ployees should be the largest. * * * 

“It is essential,’ Mr. Wright reported 
to Administrator Ickes, “that the roads 
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have enough serviceable locomotives and 
freight cars to take care of the increased 
trafic that they must be prepared to 
handle. Loans of Public Works’ funds 
to carriers will enable them to get ready 
for this increased business while at the 
same time moving men off of relief rolls 
onto pay rolls. 

“Money borrowed by carriers for repair 
work can be converted into immediate em- 
ployment, for repair jobs do not involve 
the drawing up of elaborate plans, specifi- 
cations and contracts; advertising for 
bids and awarding contracts, and other 
delays that are unavoidable on construc- 
tion projects carried on by the federal 
government and municipal authorities under 
the accumulation of controlling laws. 

“Negotiations necessary to clearing away 
details and closing these loans are moving 
forward rapidly, and in the meantime, 
plans are being perfected by the borrowing 
roads, steel companies and other material 
manufacturers for getting men back to 
work immediately.” ` 

As a result of the decision reached by 
Co-ordinator Eastman not to allocate the 
proposed rail orders himself the railroads 
are being allowed to place their own orders, 
subject only to the condition that the rail 
be bought at the cheapest place from the 
standpoint of cost at point of use. Where 
the costs are equal the roads may divide 
their orders among the steel companies 
as they deem proper but it is the desire 
of the government, in view of the fact that 
its efforts resulted in a reduction in the 
price of rails, that the orders be distri- 
buted in such a way that the companies 
will have no cause to complain of unequal 
distribution. 


Eastman Suggests Increased Car 
Retirements 


Co-orpINATOR EASTMAN on November 
25 addressed personal letters to the chief 
executive officers of Class I railroads, with 
which were enclosed several statements re- 
lating to freight car equipment comprising 
the summarized replies to his questionnaire 
which called for a complete survey of the 
freight car equipment of all Class I rail- 
roads. This survey forms the basis of 


pooling, but a secondary object is to direct 
the attention of railroad executives to the 
condition of their own freight car supply, 
with a view to effecting the retirement of 
worn out or obsolete equipment. 

The original questionnaire is being sup- 
plemented, the Co-ordinator continues, by 
inquiries directed to those railroads whose 
reports, when analyzed, indicate conditions 
which call for a more detailed study of re- 
pair programs. The distribution of the 
summaries is designed to provide railroad 
officers with general data which may be 
used for comparison in studies of their 
own particular equipment condition. 

The statements, consisting of five sec- 
tional summaries, show by classes of cars, 
separated into five-year age groups, the 
number in service, their average age, orig- 
inal cost, amount of depreciation, the type 
of construction and the number scheduled 
for retirement through 1935. 

In commenting on the summaries the 
Co-ordinator calls attention to the various 
factors which should be considered in de- 
termining obsolescence or unserviceability 
of a freight car. While recognizing that 
age alone is not the measuring stick, the 
fact that over 300,000 cars, or 15.4 of all 
freight cars, are more than 25 years old, 
is cited as “indicating the need for a care- 
ful revision of repair programs which call 
for heavy expenditures to continue the 
older cars in service.” Attention is also 
called to the fact that the average of 15.6 
years understates the age of freight cars 
to the extent that rebuilt cars are included 
as new cars. 

The effect of the tare weight upon op- 
erating costs is also stressed in the co- 
ordinator’s comments. Attention is di- 
rected to the excessive ratio of tare to car- 
rying capacity in cars of older designs. 
As an example, reference is made to the 
new American Railway Association’s stand- 
ard 50-ton box car, with a ratio of 34.5 
per cent dead weight to revenue load, com- 
pared with a ratio of 43.2 per cent in box 
cars over 25 years old. 

In the tabulation of car construction, 
separations are made as between wooden 
and steel cars. The summary discloses the 
fact that 95.4 per cent of all cars have 
steel under frames. 

.A similar separation is made for truck 


The Co-ordinator is “somewhat dis- 
turbed” to find that the programs of a few 
roads contemplate the expenditure of con- 
siderable amounts in repairing the older 
cars without replacing the arch-bar trucks, 
“the early elimination of which is advo- 
cated by railroad officers in the interest of 
safety and economy.” 

The average cost of all railroad freight 
cars is given as $1,596, while the amount 
of accrued depreciation averages $647 per 
car. At the present average age of 15.6 
years, this rate of depreciation, with due 
allowance for salvage value, assumes an 
average life of 34.6 years, while the Co- 
ordinator points out that only 2.8 per cent 
of all cars are over 30 years of age. The 
inference, he says, is that freight car equip- 
ment in general is somewhat under-depre- 
ciated. 

The suggestion is made that the reluc- 
tance of some railroads to retire the older 
cars may be due to a desire to avoid bur- 
dening current operating expenses with the 
cost of retirement. A remedy for this con- 
dition is proposed in the suggestion that 
the railroads request special authority from 
the Interstate Commerce Commission to 
charge to “Profit and Loss” the cost of re- 
tirement not covered by accrued deprecia- 
tion and salvage. The Co-ordinator re- 
ports that the responses to this suggestion 
have been encouraging, and those roads 
which have not as yet set up a retirement 
program are asked to give further con- 
sideration to the question, in the light of 
the facts developed in the survey. 

In a separate summary, the Co-ordinator 
reports the number of cars scheduled for 
general repairs and retirement. For the 
last half of 1933, 70,828 cars, or 3.5 per 
cent of the ownership, are being retired and 
107,195, or 5.2 per cent, given general re- 
pairs. In 1934 and 1935, the retirements 
are given at 78,022 and 69,940 respectively, 
and the repairs as 231,619 and 229,887. 
The total is given as 218,790, or 10.7 per 
cent, to be retired, and 568,701, or 27.7 per 
cent, to be repaired. 

The Co-ordinator’s comment is to the 
effect that a revision of repair programs, 
with a view to long-range economy rather 
than expediency, will probably increase the 
number of retirements and decrease the 
number of general repairs and that a fur- 
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Cars to Be Retired and Repaired—1933, 1934 and 1935 


1933 


Bux— Auto 
Ventilator 
Refrigerator 


Total: i4 34de0-2005d soar PETIT 
Ter cent of total owned (as of July 
V5 iee k a E E EA E 3.5 


what is described as probably the most 
comprehensive study of the general freight 
car situation ever undertaken in the United 
States. 

The Co-ordinator states that the purpose 
of the inquiry is to develop facts for use 
in consideration of the feasibility of car 
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1934 
Repair Retire Repair 
50,522 36,253 104,811 
1,695 1,34 4,716 
240 1,631 1,322 
3,082 2,433 10,676 
13,597 19,331 48,474 
35,755 12,459 54,743 
1,786 4,217 5,966 
352 186 595 
166 163 316 
107,195 78,022 231,619 
5.2 3.8 11.3 


NOTE: Figures for 1933 represent program from July 1 to December 31, 1933. 


construction, and emphasis is placed upon 
the fact that cars equipped with arch-bar 
trucks, which under the rules of the 
American Railway Association will not be 
accepted in interchange after January 1, 
1936, still constitute 32.1 per cent of the 
total freight car equipment. 


Railway Mechanical Engineer 


1935 Total 

Retire Repair Retire Repair 
31,442 104,409 103,959 289,742 
968 5,421 4,673 1,832 
1,189 1,873 4,796 3,435 

2,746 8,976 6,395 7 
17,025 47,178 $2,751 109,249 
11,338 55,276 2,240 145,774 
4,747 5,684 12,577 13,436 
330 690 522 1,637 
155 380 877 862 
69,940 229,887 218,790 568,701 
3.4 11.2 10.7 27.7 


ther study of the questionnaire returns may 
develop other items of general interest, in 
which event subsequent bulletins will be 
issued. 
The schedule for retirements and repairs 
is given in the accompanying table. 
(Turn to next left-hand page) 
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WROUGHT IRON DOUBLE 
REFINED 


RADIANS 


How well equipped are your spring and brake rigging 
pins to withstand sudden shocks and extreme loads? « « « Such pins, of course, have a 
hard surface to resist wear. But underneath this surface they should be loùgh; not brittle. 
« « « Agathon Nickel Iron has a reputation for toughness. Observe the test illustrated 


above and note the toughness of the Agathon Nickel Iron under repeated hammer blows. 


Toncan Iron Boiler Tubes, Pipe, Plates, Cul- 
: = tts, Rivets, Tender Plaies and Firebo: 
« « « This modern alloy iron is ideal for all case-hardened work. There are no slag spots xes, Fois Tender Piaies and Firebox 
road purposes + Agathon Alloy Steels for 
Locomotive Paris +- Agathon Engine Boli 
ry ; i ` i ; ini Steel - Agathon Iron for pins and bushii 
or seams, and warping is almost negligible. Grinding is unnecessary and the finished < a a he Con ae 
Staybolis - Upson Bolis and Nuts + Track 
Material, Maney Guard Rail Assemblies - 
: : ry ry Enduro Stainless Steel for dinin i 
cost with Agathon Nickel Iron is lower. Use it for all case-hardened pins and bushings. Psp Staitless Siel lor dining ear equip 


sheets » Agathon Nickel Forging Sieel. , 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 


REPUBLIC STEEL 


odee RA 5 
GENERAL OFFICES =R= YOUNGSTOWN, OHIO 


Supply Trade Notes 


A. M. Caste & Co., Chicago, have been 
appointed exclusive sales representatives on 
the Pacific Coast for the Inland Steel Com- 
pany, Chicago. The sales will be handled 
through the Castle Company’s Los Angeles, 
Cal., San Francisco and Seattle, Wash. 


Frep E. Bynum of Oklahoma City, 
Okla., has entered the service of the In- 
land Steel Company, Chicago. He will 
be affiliated with the St. Louis, Mo., office 
of the company to sell its products in the 
states of Oklahoma and Arkansas. Mr. 
Bynum was formerly associated with the 
Gulf States Steel Company. 


Parr L. Maury has acquired a sub- 
stantial interest in The Valle’ Company, 
Cleveland, Ohio, and has become the com- 
pany’s executive vice-president and treas- 
urer. Dr. C. D. Valle’ continues as presi- 
dent. The Company specializes in paints, 
varnishes and lacquers for industrial use. 


THE VascoLoy - RAMET CORPORATION, 
North Chicago, Ill., has been organized for 
the manufacture of all grades of tantalum 
carbide and the production of all kinds of 
tantalum carbide cutting tools, dies, wear- 
ing surfaces and similar products. In this 
company are consolidated the tantalum car- 
bide manufacturing divisions of the Vana- 
dium-Alloys Steel Company, the Fansteel 
Products Company, Inc., and the Ramet 
Corporation of America. 


Cryo P. Ross and David E. White, 
have severed their connections with 
Roberts and Schaefer Company and have 
organized the Ross and White Company, 
with offices in the Daily News building, 
Chicago, to engage in the designing and 
building of railroad locomotive coal, sand 
and cinder plants, and equipment for use 
in such facilities. Glen O. Morford, who 
had been in charge of design in the rail- 
road department of Roberts and Schaefer 
Company for the past 13 years has re- 
signed to become chief engineer of the 
new company. 


O. B. ScumeLrtz, formerly of the Put- 
nam Machine Works of Manning, Max- 
well & Moore, and more recently con- 
nected with The Arch Machinery Company 
of Pittsburgh, Pa., has become associated 
with Thomas M. Rees, 18 Fancourt street, 
Pittsburgh, in representing Bryant Ma- 
chinery & Engineering Company in the 
Pittsburgh district. The lines handled for 
Bryant in this district include Dreses radial 
drills, Boye & Emmes lathes, Ohio hori- 
zontal boring, drilling and milling ma- 
chines, shapers and planers, Cleereman 
heavy-duty drills, Kling heavy-duty grind- 
ers. Imperial arc welders and Thompson 
grinders. Bridgeport Safety Emery Wheel 
Company and Greenfield Tap & Die Corpo- 
ration are also represented. 


Obituary 


Martin K. NortuHaM, head of Railway 
and Manufacturers Agents, Chicago, died 
on November 25 of heart failure. 


Morton Kırk Moore, for many years 
in charge of sales of car wheels for the 
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Decatur Car Wheel Company, at Decatur, 
Ala., and Birmingham, which later became 
part of the Southern Wheel Company, died 
on November 24, at Jacksonville, Fla. Mr. 
Moore was born at Charleston, S. C., 71 
years ago. For the past few years he has 
been engaged in selling locomotive grate 
bars and locomotive automatic fire doors, 
with headquarters at Jacksonville. 


ARTHUR EUGENE Brapy, vice-president 
and treasurer of Jenkins Bros., died on 
November 4 at his home in New York. 
Mr. Brady was born in Athens, Greene 
County, New York, on September 27, 1875. 
He became associated with Jenkins Bros. 
in New York in 1893 as junior clerk. In 
1896 he was promoted to the position of 
head bookkeeper and cashier, in 1902 be- 
coming director and auditor of Jenkins 
Rubber Company of New Jersey; in 1906, 
director and treasurer of Jenkins Bros. 
Limited, and in 1907, director and treas- 
urer of Jenkins Bros., of New York. In 
March, 1930, he was elected first vice- 
president of the New York and New Jer- 
sey companies, all of which offices he held 
until his death. 


Fren K. Snuts, caste vn representative 
of the Bettendorf Company, vice-president 
of the MacLean-Fogg Lock Nut Company. 
eastern representative of the W. N. Thorn- 
burgh Manufacturing Company and of the 
Klasing Car Brake Company, with office 
at New York, died suddenly while on a 
business visit in Chicago on November 9 
at the Harrison hotel. Mr. Shults was 
born on October 22, 1870, at St. Johns- 
ville, N. Y. He had been prominently 


` identified with the railway supply business 


for many years, having entered the busi- 
ness in 1900. The following year he rep- 
resented the National Tube Company: in 
1907, the American Steel Foundries and 
since 1911, the Bettendorf Company. Mr. 
Shults had taken an active part in the Rail- 
way Supply Manufacturers’ Association, 
of which he served as president in 1905- 
1906. The latter year was the first in 
which an R. S. M. A. June convention and 
exhibit was held at Atlantic City, N. J. 


Henry Herman WEstTINGHOUSE, chair- 
man of the board of directors of the West- 
inghouse Air Brake Company and a di- 
rector of the Union Switch & Signal Com- 
pany and of the Westinghouse Electric & 
Manufacturing Company, died on Novem- 
ber 18 at his home in Goshen, N. Y., after 
a prolonged illness resulting from a fall 
in December, 1932. Mr. Westinghouse, 
who was an outstanding mechanical 
engineer and inventor of many devices in 
connection with air brakes and steam 
engines, was born November 16, 1853, in 
the village of Central Bridge, Schoharie 
county, N. Y. Inheriting a genius for me- 
chanical developments from his father, 
who was a patentee and manufacturer of 
agricultural machinery, Mr. Westinghouse 
began his engineering career as an assistant 
in his father’s shop. Destined to work 
hand in hand with an elder brother, 
George, who invented the air brake and 


founded the Westinghouse industries, 
Henry Herman received his early educa- 
tion at Union High School, Schenectady, 
N. Y., being graduated in 1870. In 1871 he 
entered Cornell University, taking up the 
study of mechanical engineering. In 1872 
he went to Pittsburgh, Pa., to become 
identified with the business of the Westing- 
house Air Brake Company, organized and 
incorporated in 1869. He worked succes- 
sively in the foundry, machine shop and 
drafting room, and occupied the positions 
of general agent, general manager (1887) 
and vice-president (1899), succeeding to 
the presidency in 1914, on the death of his 
brother, George; in 1915 he became chair- 
man of the board of directors. In addi- 
tion to h’s close association with the de- 
velopment and evolution of the air brake, 


H. H. Westinghouse 


Mr. Westinghouse in the late Seventies 
patented and developed the Westinghouse 
single-acting steam engine, which was an 
important factor in the success of the 
electric power industry. So successful was 
this new source of power, that in 1881 he 
organized the Westinghouse Machine Com- 
pany to manufacture the engine. In 1885. 
in association with William L. Church, 
Walter C. Kerr and I. H. Davis, he 
formed the engincering firm of Westing- 
house, Church, Kerr & Co., and was its 
president for many years. This company 
marketed the Westinghouse single-acting 
engine in every country of the world where 
steam power was used. Mr. Westing- 
house was also a director and chairman of 
the board of the Canadian Westinghouse 
Company, Ltd.; director and president. 
Compagnie des Freins Westinghouse, 
Paris, France; and director of Westing- 
house Brake & Saxby Signal Company, 
Ltd., London, Eng.; the Westinghouse 
Brake Company of Australasia, Ltd., Syd- 
ney, Australia, and the Westinghouse 
Brake Subsidiaries, Ltd., London. Among 
the clubs and societies of which he was 2 
member were: The American Society of 
Mechanical Engineers; the American 
Academy of Political and Social Science 
and the American Society for the Ad- 
vancement of Science, of which he was 
elected a fellow in 1925. He was a mem- 
ber of the Chamber of Commerce of the 
United States and of the National Indus- 
trial Conference Board, Inc., and a trustee 
of Cornell and of Rollins College. 


(Turn to next left-hand page) 
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Fairchild Aerial Susveys, Inc., N. Y.C. 


This great stadium was built 


to supply peak capacity a few 
times a year. It is uneconomic. 


Building a locomotive with larger cylinders and another pair of 
drivers to supply a peak demand that is reached only infrequently 
is uneconomic. 

Design the locomotive sufficiently big to supply the power normally 
required and use The Locomotive Booster for the peak loads. 

Then you avoid hauling around a lot of extra capacity that costs 
money to build and money to maintain and that is seldom needed. 

The most economical motive power units incorporate The Locomo- 


tive Booster as an integral part of the design. 


FRANKLIN RAILWAY SuPPLY COMPANY, ÎNC. 


NEW YORK CHICAGO MONTREAL 


Personal Mention 


General 
W. H. McAmts, assistant mechanical 
superintendent on the Missouri Pacific, has 
been promoted to the newly-created po- 
sition of mechanical superintendent, with 
headquarters as before at St. Louis, Mo. 
Mr. McAmis has been connected with the 


W. H. McAmis 


mechanical department of various railroads 
for nearly 40 years. He was born on 
February 7, 1878, at Rising Fawn, Ga., 
and entered railway service in 1894 serv- 
ing as a machinist apprentice, foreman, 
general foreman and master mechanic on 
various railroads until 1924. In that year 
Mr. McAmis accepted a position with the 
Missouri Pacific as master mechan’c at 
Hoisington, Kan., being appointed super- 
intendent of shops at North Little Rock, 
Ark., in 1926. In January, 1933, he be- 
came assistant mechanical superintendent 
at St. Louis. 


J. W. Lemon, superintendent of shops 
of the Missouri Pacific, at Sedalia, Mo., 
has been promoted to superintendent of the 
Texas and Louisiana lines of the Missouri 
Pacific, with headquarters at Houston, 


J. W. Lemon 


Tex., succeeding A. T. Householder, de- 
ceased. Mr. Lemon was born at Newton, 
Kan., on February 24, 1879. Prior to go- 
ing with the Missouri Pacific on March 25, 
1902, he served for a time in the mechan cal 
department of the Denver & Rio Grande 
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Western at Pueblo, Colo. His first posi- 
tion on the Missouri Pacific was that of 
machinist at Hoisington, Kan., from which 
he was promoted through the positions of 
foreman, general foreman and master me- 
chanic. In 1924 Mr. Lemon was appointed 
superintendent of shops at Sedalia, Mo. 


H. H. Haupt, who has been appointed 
superintendent cf motive power of the 
Eastern and Central divisions of the Penn- 
sylvania at Harrisburg, Pa., was gradu- 
ated from the University of Pennsylvania 
and entered railway service on June 14, 
1911, as special apprentice on the Penn- 
sylvania. Five years later he was pro- 
moted to the position of motive power 


H. H. Haupt 


inspector and in November, 1917, became 
assistant master ‘mechanic at Harrisburg. 
On October 1, 1918, Mr. Haupt was pro- 
moted to the position of assistant engi- 
neer of motive power, with headquarters 
at Williamsport, Pa., where he remained 
until 1924, when he was appointed master 
mechanic at Wilmington, Del. In May, 
1928, the Northwestern division was cre- 
ated, with headquarters at Chicago, and Mr. 
Haupt was appointed superintendent of 
motive power of that division. In Oc- 
tober, 1929, he was appointed superin- 
tendent of motive power of the northern 
division at Buffalo and in May, 1932, be- 
came master mechanic of the northern 
division, the position he held at the time 
of his recent appointment. 


C. E. CHAMBERS, retired superintendent 
of motive power and equipment of the 
Central of New Jersey, was born on Oc- 
tober 18, 1865, at Augusta, Ill. He was 
educated in the public schools and entered 
railroad service on July 5, 1885, with the 
Chicago, Burlington & Quincy, serving 
first in the bridge and building depart- 
ment and then as fireman and locomotive 
engineman. From 1901 to 1902 he was 
road foreman of engines for the Reading, 
and from the latter date until December, 
1918, was successively general road fore- 
man of engines, master mechanic, general 
master mechanic and superintendent of 
motive power of the Central of New 
Jersey. Under the United States Railroad 


Railway Mechanical Engineer 


Administration, Mr. Chambers served as 
mechanical assistant to the regional di- 
rector of the Alleghany region at Phila- 
delphia. He was appointed superintendent 
of motive power and equipment of the 
Central of New Jersey in 1920. A re- 
ception and dinner were tendered Mr. 
Chambers on November 11, at which 
W. G, Besler, chairman of the board of 
the Jersey Central, acted as toastmaster. 


M. R. Reep, who has been appointed 
general superintendent of motive power 
of the Central region of the Pennsylvania, 
with headquarters at Pittsburgh, Pa., has 
been in railway service for 28 years. He 
was born on June 26, 1883, at Newton, 
Ill., and was educated at Rose Polytechnic 
Institute, from which he was graduated 
in 1905. Previous to his graduation, he 
served as a laborer in the shops of the 
Pittsburgh, Cincinnati & St. Louis (now 
part of the Pennsylvania) at Terre Haute, 
Ind., returning to these shops as a signal 
repairman following his graduation. After 
a few months, Mr. Reed resigned this 
position to become a special apprentice 
on the Union Pacific at Omaha, Neb., 


M. R. Reed 


subsequently returning to the P. C. & St. L. 
as a draftsman at Terre Haute. Later 
he held the positions of assistant foreman 
and chief draftsman, being appointed gen- 
eral car inspector of the Northwest Sys- 
tem of the Pennsylvania in 1917. In the 
following year he became superintendent 
of car repairs and in 1919 master mechanic 
of the Eastern division, being transferred 
to the Logansport division in 1920. In 
1925 Mr. Reed was appointed assistant 
general superintendent of motive power of 
the Northwestern region, which position 
he held until July, 1926, when he became 
acting master mechanic of the Ft. Wayne 
division at Ft. Wayne, Ind. He was sub- 
sequently appointed master mechanic of 
this division, and in 1928 he became super- 
intendent of motive power at Buffalo, 
N. Y., and in 1930 he was transferred to 
Harrisburg, Pa., where he was located at 
the time of his recent appointment. 


Obituary 


A. P. HotvsHotpErR, mechanical super- 
intendent of the Gulf Coast Lines and the 
International-Great Northern, with head- 
quarters at Houston, Tex., died on No- 
vember 3 at the age of 54 years 
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ees of Purchasing Agents and Engineers in all parts of the world 
have learned that it is economy to standardize on Garlock materials. Those men 
are accustomed to receiving maximum packing service at minimum packing costs. 


They specify “Garlock” on every packing requisition and accept no substitute for 
Garlock quality. 


To keep faith with those men by maintaining the traditional Garlock quality stand- 
ards is the first consideration of the Garlock organization of packing specialists with 
its background of almost fifty years devoted exclusively to the study, development, 
manufacture and distribution of mechanical packing materials. 


A Garlock representative is at your service. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


In Canada: The Garlock Packing Co. of Canada, Ltd., Montreal, Que. 
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BEFORE you suy 


AIR CONDITIONING- 


specific features 


of design simplify 


installation 


Westinghouse provides complete Air 
Conditioning Equipment, from rail 
to roof, that is easy to install. 


ki One. re a writ 5 raka 

- ` questions which b , 
| be asked by railroad aff Bebe! 
Gals and engineers before ou 


buying air conditioning 
equipment. A complete 
sel of answers to these 
E questions egn be obtained 
| by writing to Westing- 
Mee ouse Electric, Root 2-N, 
East Pittsburgh, Penna. 


-es i 


NSTALLATION is a very real factor. It may cost you much 
or little depending upon how the equipment is built. West- 
inghouse reduces this cost by giving you these important features: 
1 Each unit is completely assembled and tested at the factory. 
2 The air conditioning unit requires no major car alterations. 
3 The refrigerating unit bolts underneath the car and only twc 
pipes and motor connections are necessary. 
4 The axle generator is mounted on a car axle and tested at the 
factory, ready to be fitted into the truck. 


5 Controls are extremely compact and fit into standard car 
lighting control cabinets. 


Railroad problems have been Westinghouse problems for 
50 years. This intimate understanding of requirements is re- 
sponsible for so many features which make for easy installation. 


And what about operating costs? Operating experience 
shows that an increase of one-third to one-half passenger per 
car per day will pay all costs of operating this system. 


Westinghouse W 


Quality workmanship guarantees every Westinghouse product 
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his GEAR MATERIAL 
cuts costs in the shop 


GEAR BLANK 


PLATE 


UN GB Ost SE 


PED ies 0d See 


@ Westinghouse Micarta ... a tough, 
plastic gear material ... has these 
important advantages: 


No deterioration in stock... 
Rodent-proof ... Oil, water and 
weather-proof. . . No shrouds, side 
plates or rivets necessary . . . Gears 
can be cut from blanks or plates on 
railroad shop gear-cutting machines 
. .. Micarta outlasts untreated steel, 
cast iron, bronze, and rawhide. 


Westinghouse 


Quality workmanship guarantees every Westinghouse product Name osson 


Micarta gears are remarkably 
quiet in operation. Also, they prac- 
tically eliminate vibration and the 
resulting wear and tear. 


Sizes up to 36 inches in diameter 
by 10-inch face, ready-cut or in gear 
blanks, can be supplied. 


Mail the coupon for complete 
information about the application 
of Micarta gears to railroad tools. 


SEND 


This advertise- 


\ 


[l ment is one of a [] 


N Series stressing å 


ducts of i 
products of guar- 


anteed quality- _ } 
a 

prime requisite of 3| 

reduced stock 14 


inventories. 


FOR INFORMATION 


Westinghouse Electric & Manufacturing Company 


Room 2-N—East Pittsburgh, Pa. 


Gentlemen: 


road shop gears. 


Please send complete information on Westinghouse Micarta for rail- 
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MORE INTENSIVE SERVICE OF FREIGHT CARS 
THE NECESSARY FOUNDATION 


COMMONWEALTH ONE-PIECE CAST 


COMM ; sif 
nite at GREATLY 
ELDED SUPERSTRICT URE agen) A : 
bea ss sabi 
í GENERAL STEEL carves CORPORATION mf i R E D U c E S 
=< PULLMAN CAR & MANUFACTURING CORPORATION | i 
MAINTENANCE 


_  70-ton self clearing type 
Hopper Car with Commonwealth Underframe 


INCREASED 


DURABILITY Cast Steel Underframe for 70-ton Hopper Car 
Hoppers Cast Integral 


General Service Hopper- 
Bottom Gondola with 
Commonwealth Un- 
derframe. 


Bottom view, Cast Steel 
Underframe with Hoppers ass : - : - ae 
Cast Integral, for Hopper- E aa © d 

Bottom Gondola. / kr: ie : Ve 


wr a M x wa 3 
te ee ee 


COMMONWEALTH FREIGHT CAR UNDERFRAMES ARE IN SUCCESS- 
FUL SERVICE ON HOPPER CARS, GONDOLA CARS, BOX CARS, ORE 
CARS, TANK CARS, AND OTHER TYPES OF FREIGHT EQUIPMENT 


$ 


/ 
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REQUIRES STRONGER, SIMPLER CONSTRUCTION 
IS PROVIDED BY ee. 


STEEL FREIGHT CAR UNDERFRAMES 


WITHOUT 
INCREASED 


WEIGHT 


RESISTS 
CORROSION 


50-ton Gondola Car with 
Commonwealth Underframe 


Py, -TA a rä a Wi = m m. 
Cast Steel Underframe EE OTE ea od ae max 
for Gondola Cary walt ZL FDO ET, =. ~ : "aj 
A R 
ag 


GENERAL STEEL CASTINGS CORPORATION 
< COMMONWEALTH PRODUCTS ò 


EDDYSTONE,PA. GRANITE CITY, ILL. 
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How to Reduce “Switcher” 


G-E 800-hp. diesel-electric loco- 
motive in yard switching serv- 
ice for the Erie R.R. 


The D. L. & W. recently ordered 


twelve 600-hp. diesel-electrics— These are the owners of G-E equipped diesel-electric 


locomotives — a total of 123:* 
the largest order for locomotives 


American Rolling Mill Co. 7 Great Northern R.R. I 

in two years! lt is significant Baltimore & Ohio R.R. 1 Hoboken Terminal R.R. 2 

/ Buffalo General Electric Co. 1 Illinois Central R.R. 6 
that diesel-electrics were chosen. Bush Terminal R.R. 7 Ingersoll-Rand Co. I | 
=! Canadian National Railways 1 Jay Street Connecting Ry. I | 

Central R.R. of New Jersey 1 Lehigh Valley R.R. 6 

Chicago, Burlington & Quincy R.R. 3 Long Island R.R. 2 

Chicago & North Western Ry. 4 Manufacturers’ Railroad 1 

Chicago, Rock Island & Pacific R.R. 1 Michigan Central R.R. 4 

Delaware, Lackawanna & Western 16 New York Central R.R. 40 

Donner Steel Co. 4 New York, New Haven & Hartford 1 

Erie Railroad 5 Reading Company 2 

Foley Brothers 1 Red River Lumber Co. 1 

Ford Motor Co. 2 Union Carbide Co. 1 


*13 of these are now on order 


Horsepower 300 460 600 750 800 880 1000 
Number t 84 3 32 1 1 1 1 
t 45 of these 300-hp. locomotives are of the combination 3-power type 


< aad 


300-hp., 3-power, D. L. & W. R.R. 600-hp., Ford Motor Co. 


300-hp., Bush Terminal R.R. 


GENERAL @ ELE 


. mete 


eee = 


DECEMBER, 1933 


USE 
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Operating Costs 50%- 


DIESEL-ELECTRICS 


OGRESSIVE operating officers cannot 
afford to overlook the inherent advan- 
tages of diesel-electrics for switching 
service. Facts prove that they are more 
economical than steam locomotives; also, 
that the annual savings in operating ex- 
pense will more than offset the greater 
capital investment. 


You can operate two diesel-electrics for the 
same expense as that required to operate 
one steam locomotive. Look at the figures 
in this clipping from Railway Age; they 


LOMO wes TCCc Ny Tiny Cite —-- COT, 
ance with the Interstate Commerce Commission | 


` Comparative Operating Cost per Service-Hour of Steam and of 
Oil-Electric Locomotives at the Chicago Terminal 
of the Illinois Central 
Oil-electric 
9000-class 
locomotive 


Steam 
Z locomotive 
. Engine crew s wages. $1.635 
Fuel or power x A i. 1.029 336 
Water ..... z ni 104 
Lubricants ....-.... epee 033 049 
Other supplies vic fd. ce pa We: 033 006 
Enginehouse supplies and expenses . 658 031 
Maintenance ..... ......- . x 1.469 576 N 


i Total cost per service-hour..... $4.96) $2,640 


f requirements, at the Twenty-Seventh street engine-/ 
~as-~ They receive a more thorough back 


From “Railway Age”. 


600-hp., I. C. R.R. 


SEL-ELECTRICS HAVE AN AVAILABILITY XE 
90%; STEAM SWITCHERS OF 60% 


tell the facts. The fuel cost of operating the 
diesel-electric is one-third that of a steam 
switcher. Why? Because 15.5 per cent of the 
fuel heat-units goes into tractive effort 
with a diesel-electric; 1.2 per cent with the 
steam locomotive. 


Furthermore, two diesel-electrics will do 
the work of three steam switchers. The 
inherent simplicity of electric-motor drive 
makes them available for more work. The 
availability of diesel-electrics is 90 per 
cent; that of steam locomotives, 60 per 
cent. 


In addition to the important advantages of 
lower operating costs and higher availabil- 


ity, diesel-electrics have these features: 
They exert practically full All weight on driving wheels 

engine hp. throughout en- 

tire speed range 

No standby losses — always 

ready to start 


Greater cruising range 


They negotiate curves of 
short radius 


Cleaner and quieter—good 
working conditions for crew 


Ease of operation 


Increased safety 
They operate equally well 


in either direction Reduced track maintenance 


300-hp., 2-power, C.R.I. & P.R.R. 
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TIME SAVER 


(NILES) TOOLS (PUTNAM 


RAILROADS INDUSTRIALS AUTOMOTIVE 


The Niles Tool Works Co. | The Putnam Machine Co. 


Divisions 


GENERAL MACHINERY CORPORATION 


Hamilton, Ohio 
Offices in Principal Cities Foreign Dept. Niles Bement Pond Co., N. Y. C. 


STAINLESS STEELS STAINLESS STEELS STAINLESS STEELS 
> STEELS 


STAINLE TOF STAINLESS STEELS 


a, libraries, colleges and indi- 


STAI penran 
. Published by È ; hs, charts and 
A Book for Users ee ane Edited by Ernest E- 200 ions, including protoerr o sd. Prices STE E LS 
Society for Steel ioral Progress- diagrams. 600 pases Ó FOUR copy today! Saris- 
, Editor of Me 00, postpaid. Or vat EY 
STAIN] emoi nepa ct dentate” e TEELS 
- +; The etheen types of stainlese erecti g authorit- ~ -Boardman Publishing Co 
erties of pri ially prepared by uming ind jas- Simmons: Book Department New York 


Includes chapters by erR ations- > < un 30 Church Street 
or 


Regrind - Renew 


Many features recom- 
mend this Fig. 950 
Jenkins Bronze Restind- 
Renew Globe Valve with 
renewable nickel alloy 
seat ring and disc. For 
200 Ibs. steam; 300 Ibs. 
oil, water, gas. rite 
for complete details. 


JENKINS BROS. 
80 White St., New York, N. Y. 
Bridgeport, Conn., Boston, Mass. 
Chicago, Ill., Philadelphia, Pa. 


a x eee ae S 

The GRINDS LIFE 
MICR INTO VALVES 

Te grind Chambers throttle valves (illustrated) 
the Micro way possesses decided advantages:- 


1st—Micro grinding removes a minimum of stock, 
compared to other methods, thereby assuring many 
more overhaulings of this part and a lengthening of 
its service life. 

2nd—A Micro ground surface insures accuracy 
and smoothness which means a steam-tight valve. 


Micro’s ideal mounting facilities adapt it equally 
well to the rapid and accurate grinding of all loco- 
BRONZE IRON STEEL | motive parts. 


VA LV E S Write for further information 
Since 1864 THE MICRO CORPORATION 


ith th “pi d” A SUBSIDIARY OF THE BETTENDORF COMPANY 
with the” Diamon BETTENDORF, IOWA 


Always marked 


December, 1923 
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ALL SET FOR A.... 
GOOD JOB 


ELECTRUNITE 


BOILER TUBES 


When Electrunite Boiler Tubes are used, there is small chance for any- 
thing but a good job—from the viewpoints of installation cost, operating 
efficiency and safety, and maintenance expense. 

Unlike other types of boiler tubes, Electrunite Boiler Tubes are 
made from clean, scale-free strip metal—open hearth steel, special alloy 
steel or corrosion-resisting Toncan Iron. 

Because accurately rolled strip is cold formed to a perfect round, 
wall thickness, diameter and concentricity are absolutely uniform. Be- 
cause the formed tube is electric resistance welded, the weld, so far as 
strength is concerned, is non-existent. Because the welded tube is full 
normalized, it is unusually ductile. After normalizing no variance in 
structure exists at the weld. 

Boiler workers who have installed other types of tubes readily 
appreciate the advantages of Electrunite Boiler Tubes—free sliding of 
the tube into the tube hole—elimination of re-drilling tube sheet to fit 
tube—easy and even expansion without overheating of the tool—quick, 
tight fit without polishing or grinding of tube ends, or touching up 
after expansion. 

Operating executives who are familiar with installation, operating 
and maintenance costs will be interested in the savings effected by the 
use of Electrunite Boiler Tubes. 

Complete information will be sent upon request. 


STEEL AND TUBES, INC. 


WORLD'S LARGEST PRODUCER OF ELECTRICALLY WELDED TUBING 


CLEVELAND * + » OHIO 


A UNIT OF REPUBLIC STEEL CORPORATION 
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$AVINGS 


Quickly 
Refund 


the 


Investment 
® 


O program under the “buy now” movement 

offers quicker refunding of the investment 

than complete standardization of BARCO 
Metallic Steam Heat Connections. 


The savings in fuel and maintenance in one steam 
heat season are usually sufficient to cover the 
amortization. Steam tight performance without 
repairs or attention during a steam heat season is 
one of the BARCO features contributing to the 
efficiency and economy of modern passenger car 


2 


heating service. 


The new flanged type FT-1 has many exclusive 
features which insure maximum capacity, freer 
movement, ease of installation and removal, longer 
service -- less drain on the locomotive boiler, 
lower maintenance and ease of repairs. Get 
acquainted with these money saving features. 


We 


EEANN 


Barco Manufacturing Co. 


1801 Winnemac Avenue, Chicago, Illinois 
THE HOLDEN CO., LTD. 
In Canada In Canada 
Montreal—Moncton—Toronto Winnipeg—V ancouver 


STEAM HEAT 
CONNECTIONS 
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| MAINTENANCE @ 
į ECONOMIES |, 


= Reduce time 


and cost of 


cleaning flues 


WITH FIREBARS, renewals are an event—not a necessary evil. You do not have cracked, 
broken, plugged or warped grate sections. A Firebar replacement 
involves only a small Firebar unit which can be renewed quickly 
and easily. 


The absence of live fire in ash pan reduces the cost of replacing and 
patching burned and warped ash pan sheets. 


Firebars reduce terminal delays. There’s less plugging of flues, 
lower inspection costs and less smoke. 


These savings alone justify the adoption of Firebars. One road re- 
ports tangible maintenance savings of over 90 per cent. That’s 
worth going after. 


FIREBAR CORPORATION 


A Subsidiary of Waugh Equipment Company 
New York Cleveland Chicago St. Louis 
Canadian Waugh Equipment Company, Montreal 


BETTER FIRES 
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Davis Heavy Candee Steel Wheel: 


A heat treated steel wheel made from hard, 


tough, high tensile, wear resisting metal. 


A wheel that will give exceptionally 
satisfactory service under heavy high speed 


locomotive tenders. 


The rim of the Davis Heavy Service Steel Wheel 
has sufficient thickness of metal to permit several 


wears. 


AMERICAN STEEL FOUNDRIES 


NEW YORK CHICAGO ST.LOUIS 
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The NEW FREIGHT BRAKE 
is named “AB” 


it meets requirements 
from A to Z 


66 WHAT'S in a name?” 

Usually but a 

means of identification. Inherent 
characteristics determine merit. 


The ‘‘AB”’ Brake has a distinguishing 
name, but its distinguished perform- 
ance is the important point. It em- 
braces in a striking degree all qualities 
that a present-day freight brake should 
have. It makes possible the safe, ex- 


peditious, and efficient handling of WESTINGHOUSE 
trains of modern length because service R ` 

is rapid and certain—release positive AIR BRAKE CO. 
and reliable—emergency action is fast, xX GENERAL OFFICE x 
powerful, and always obtainable. It is and WORKS 

easy to install, has long service life, and = a WILMERDING. PA. as 


can be maintained at low cost...... 


’ 
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Index to Advertisers 
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American Locomotive Company 
American Railway Products 


American Steel Foundries 


Baldwin Locomotive Works, The 


Barco Manufacturing Company 


DRAFT KEY LOCK 


The most efficient 
and 


economical method of 
securing draft keys 


Firebar Corporation 
Ford Co., The J. B 
Franklin Railway Supply Co., Inc 


Garlock Packing Co., The 


AMERICAN RAILWAY PRODUCTS CO. 
74 WASHINGTON ST., SOUTH NORWALK, CONN. 


General Electric Company 


General Machinery’ Corps osni diine boda baw dies eb ou tale 


General Steel Castings Corp............ 0000 cece cece eee 6, 


Jenkins Brothers 


Have You Changed 
Your Address? 


Lima Locomotive Works, Inc 


Notice of change of address of sub- 
scribers should reach the office of 
Railway Age, 30 Church St., New 
York, ten days in advance to insure 
delivery of the following issue to 
new address. In sending notifica- 


Micro Corporation, The 


Niles Tool Works Co., 


tion of change always include the 
old address as well as the new. 


Putnam Machine Co., 


Republic Steel Corporation 


Simmons-Boardman Publishing Co 


Steel and Tubes, Inc 


Waugh Equipment Co 
Westinghouse Air Brake Co. 
Westinghouse Electric & Manufacturing Co 


A dollar saved .... 


N 1929, equipment maintenance, the 
largest single item of operating ex- 
pense, involved an outlay of over 800 


million dollars, of which locomotive repairs 


accounted for approximately half. The very 
size of this figure reveals the possibilities for 
large savings in operating expenses through 
reductions in the costs of equipment mainte- 
nance. 


Intensive utilization of the most modern re- 
pair facilities, and the replacement with mod- 
ern units of the older and the “more expen- 
sive to maintain” motive power and rolling 


stock, can contribute largely to such savings. 
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LOCOMOTIVE 
CONNECTING RODS 


During the past three years of depression we have kept fully abreast 


of the times, in anticipation of the future demands of the railroads. 


We have equipped our shops with the most modern machinery 


for turning out locomotive main and side rods of the finest quality. 


It always pays to seek quality when buying such vital repair 


parts for locomotives. 


Even from the point of view of first cost, we are prepared to quote 


highly competitive figures for high grade materials and workmanship. 


Your inquiries for connecting rods will have our prompt and careful attention. 


THE BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA 
Vor. 107 No. 12 


Published monthly by Simmons-Boardman Publishing Company, 1309 Noble Street, Philadelphia, Pa. Entered as second class matter, 
April 3, 1933, at the Post Office at Philadelphia, Pa., under the act of March 3, 1879. 
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ITH sincere appreciation for the opportunity of serving you, 

we of The J. B. Ford Company earnestly hope that the joys 
of a very Merry Christmas will usher in for you a New Year that 
will more than fulfill your highest expectations. 


Once again we pledge ourselves to a continuation of the policy 
established many years ago and which has met with your generous 
approval,—not only to supply you with the finest products, but 
also to render you every possible service and to observe the spirit as 
well as the letter of fair dealing. 


TV 
PRODUCTS 


Che FB: T Cos 


Wyandotte, Michigan 
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Alco PERFORMANCE 


EXEMPLIFIES THE ii an fl 
ECONOMIC ADVANTAGES 
fF OF CORRECT MATERIALS 
AND METHODS 


HY be ‘penny wise’ in making your own or 
buying just locomotive forgings — only to lose 
dollars in repairs and loss of engine service? 


Buy proven Quality — Strength — Durability — 
Uniformity — That's what your maintenance dollar must 
secure if you want full value in locomotive forgings. 


Long experience proves that Alco Forgings stand up 
under the severe stresses of hard service and insure 
maximum ton miles for the fewest maintenance dollars. 
Bear in mind that it is the forgings that do the work, not 
the purchase price. Buy Alco Forgings. There’sno finer, 
stronger, safer forging than Alco Forgings. You get — 


QUALITY ALL WAYS 
QUALITY ALWAYS 


AMERICAN LOCOMOTIVE COMPANY. 
DO LHURCH STREET NEV YORK ae 


| 


e. a -im 


WILE 


POUNT 
JUN 19 1934 


UNV... GH. 
LIBRARY 


{+ 


